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NOTICE 


Medicine is an ever-changing science. As new research and clinical experi- 
ence broaden our knowledge, changes in treatment and drug therapy are 
required. The authors and the publisher of this work have checked with 
sources believed to be reliable in their efforts to provide information that is 
complete and generally in accord with the standards accepted at the time of 
publication. However, in view of the possibility of human error or changes 
in medical sciences, neither the authors nor the publisher nor any other 
party who has been involved in the preparation or publication of this work 
warrants that the information contained herein is in every respect accurate or 
complete, and they disclaim all responsibility for any errors or omissions or 
for the results obtained from use of the information contained in this work. 
Readers are encouraged to confirm the information contained herein with other 
sources. For example and in particular, readers are advised to check the product 
information sheet included in the package of each drug they plan to administer 
to be certain that the information contained in this work is accurate and that 
changes have not been made in the recommended dose or in the contraindica- 
tions for administration. This recommendation is of particular importance in 
connection with new or infrequently used drugs. 
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Pelvic floor disorders are common and severely affect 
the lives of women who suffer from them. Many of 
these women are too embarrassed to seek care, and 
the number of providers well versed in the treatment 
of these disorders is limited. It is estimated that up to 
half of women suffer from incontinence and/or pro- 
lapse by age 80 years and a third of these women have 
symptoms severe enough to seek surgical treatment. 

Female Pelvic Medicine and Reconstructive 
Surgery (FPMRS) has arrived as a new subspecialty 
recently recognized by the American Board of Medical 
Specialties. It is essential that practicing gynecologists 
and urologists become familiar with the diagnosis of 
these common problems and are prepared to offer 
both medical and surgical treatments. Knowledge of 
pelvic floor anatomy as well as the physiology of con- 
tinence and pelvic support is essential. Because the 
majority of pelvic floor disorders are functional prob- 
lems that affect quality of life, the practitioner must 
also be familiar with measures of symptom severity 
and quality of life impact. While many disorders are 
treated satisfactorily with medical management, surgi- 
cal therapies are an essential component of the treat- 
ment armamentarium. 

Within its 37 chapters, Female Pelvic Medicine and 
Reconstructive Surgery comprehensively presents the 
anatomy, pathophysiology, and medical and surgical 


Preface 


treatment of pelvic floor dysfunction. The content is 
organized into four sections. Section I reviews fun- 
damental topics including epidemiology, anatomy, 
mechanisms of disease, and clinical and quality of life 
evaluation. Section II addresses disease states and is 
divided into four parts addressing lower urinary tract 
dysfunction, functional anorectal disorders, pelvic 
organ prolapse, as well as the diagnosis and treatment 
of pain, urinary tract infections, and sexual dysfunc- 
tion. Section III addresses clinical management and 
Section IV surgical management of pelvic floor dys- 
function. With a clear, easy-to-follow layout and writ- 
ing style the book comprehensively covers the breadth 
of the field. Ample figures and tables accompany the 
text illustrating the concepts presented. Key Points in 
each chapter highlight important conclusions made in 
the text, and a Master Surgeons’ Corner outlines impor- 
tant tips and tricks in surgical management. 

We wish to acknowledge the many international 
experts who contributed to this book. They represent 
the leaders in our specialty and the foremost medi- 
cal institutions. The authors were eager to share their 
expertise with the gynecologists and urologists who 
wish to be up to date in this emerging field and who 
serve the many women seeking freedom from these 
embarrassing problems. 
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Epidemiology 


Pamela J. Levin and Jennifer M. Wu 


INTRODUCTION 
Key Point 


e Pelvic organ prolapse, urinary incontinence, and 
anal incontinence are the most common pelvic 
floor disorders encountered in women. 


Pelvic floor disorders (PFDs) encompass a variety of 
symptoms and anatomical changes related to the geni- 
tourinary tract. Pelvic organ prolapse (POP), urinary 
incontinence (UI), and anal incontinence (AI) are the 
most common PFDs encountered in women. These 
disorders have a tremendous impact on a woman’s 
quality of life and function, and are associated with 
considerable healthcare costs. In this chapter, the 
epidemiology of PFDs will be discussed, focusing 
on three main topics: (1) prevalence and incidence; 
(2) nonmodifiable demographic risk factors, including 
age and race; and (3) economic impact. 


PREVALENCE AND INCIDENCE 


Prevalence is defined as the total number of cases in a 
given population at a specific time divided by the num- 
ber of individuals at risk for disease in the same popu- 
lation. Incidence, or incidence proportion, is defined 
as the number of new cases of disease that develop 
in a given population over a period of time divided 
by the total number of individuals followed for that 
same time period. The key distinction between these 


two epidemiologic concepts is that prevalence refers 
to all cases of disease while incidence refers to new 
cases of disease. 


Defining Pelvic Floor Disorders 


Although the concepts of prevalence and incidence 
may seem straightforward, rates vary widely based 
on the disease definition and study population. A 
major issue with determining the prevalence and 
incidence of PFDs is that each of these conditions 
is defined in a variety of ways—for example, POP 
can be diagnosed based on a physical examination 
or based on a questionnaire that addresses bother- 
some symptoms. Similarly, the prevalence of UI may 
be quite different when it is defined as the occur- 
rence of involuntary leakage of urine in the last year 
versus the last month. The specific population stud- 
ied can also impact prevalence and incidence. For 
example, the prevalence of AI will be different in a 
study of all adult community-dwelling women versus 
nursing home residents. In order to make meaning- 
ful determinations of prevalence and incidence, it is 
imperative to understand the disease definition and 
the population studied. This chapter will exclusively 
discuss the rates of PFDs in women in the United 
States. 

Methods for measuring UI and overactive bladder 
(OAB) include the frequency of voids, frequency of 
incontinence episodes, volume of leakage, degree of 
bother, pad weight, urodynamic findings, clinically 
demonstrated leakage, or impact on quality of life. 
Similarly, for AI, the frequency of incontinence, type 
of stool and/or flatus lost, degree of bother, and impact 
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on quality of life can also be used. Defining POP is 
equally varied, as it can be measured by symptoms, 
including frequency, duration, severity or degree of 
bother, as well as physical examination. Currently, the 
majority of research studies on POP rely on the pelvic 
organ prolapse quantification system (POP-Q);' how- 
ever, the Baden Walker system is another method of 
prolapse assessment.” The use of validated question- 
naires to assess symptoms, severity, degree of bother, 
and impact on quality of life has become a mainstay in 
urogynecologic studies. 


Urinary Incontinence 


The type of UI impacts prevalence and incidence. UI, 
in general, is the symptom of involuntary urine loss.’ 
This symptom can be further characterized by the set- 
ting or activity during which urine loss occurs, such 
as with stress or urgency. Stress urinary incontinence 
(SUD is the involuntary loss of urine with effort, phys- 
ical exertion, sneezing, or coughing.’ Urgency urinary 
incontinence (UUI) is the involuntary loss of urine 
with urgency, and mixed urinary incontinence (MUTI) 


is the loss of urine with urgency and effort, physical 
exertion, sneezing, or coughing.? OAB syndrome is 
defined as urinary urgency, usually accompanied by 
frequency and nocturia, with or without UUI.’ Thus, 
OAB is more inclusive and includes UUI. Although 
there are other forms of UI, we will focus on SUI, 
UUI, and MUI, as these are the most common forms 
of incontinence. In the following sections, the preva- 
lence and incidence of any type of UI will be discussed 
followed by a review for each type of UI. 


Data from large epidemiologic studies, including the 
Women’s Health Initiative (WHI), National Health 
and Nutrition Examination Survey (NHANES), 
Group Health Cooperative (GHC), and Nurses’ 
Health Study (NHS), have reported prevalence rates 
of 5% to 64% for UI within the adult female popula- 
tion, using different definitions of disease based upon 
frequency of leakage (Table 1-1).*° The broad range 
of reported prevalence is likely related to the defini- 
tion of UI used in each study, as well as the age of 
the population studied. In the WHI, the prevalence of 
UI was 64%, as UI was defined as having ever leaked 


Table 1-1 Prevalence of Any Urinary Incontinence in Women 


Study Population 


Women’s Health Initiative 

Female, postmenopausal 
50-79 y* 

National Health and Nutrition 
Examination Survey 


Definition of Urinary Incontinence 


Prevalence, % 


Ever leaked even a very small amount of urine 64 
involuntarily and could not control it 


Difficulty controlling bladder, including leaking 
small amounts when you cough or sneeze 


Female, 60 y and over® e Any in last 12 mo 38 
e Few times a y 5 
e Few times a mo 9 
e Few times a wk 10 
e Every d 14 

Female, 20 y and over® At least weekly leakage or monthly leakage of 16 
volumes more than just drops 

Group Health Cooperative Leakage of any amount that occurred at least monthly 45 

Female, 30-90 y” e Monthly episodes among those reporting Ul 44 
e Weekly episodes among those reporting UI 30 
e Daily episodes among those reporting UI 26 

Nurses’ Health Study Leaked urine or lost control of urine in the last 12 mo 

Female, 54-79 y® e Never Bil 
e Less than one per mo 31 
e Once per mo 6 
e Two to three times per mo 12 
e Once per wk 10 
e Almost every d 10 

Female, 30-55 y? Leaked urine during the previous 12 mo 
e At least once per mo 34 
e One to three times per mo 16 
e At least once per wk 18 
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Table 1-2 Prevalence of Stress Incontinence in Women 


Study Population 


Women's Health Initiative 


Definition of Urinary Incontinence 


Prevalence, % 


Leaked urine related to coughing, sneezing, or laughing 51 


more than once in the last 3 mo 


Female, postmenopausal Weekly leaked urine related to coughing, sneezing, 20 
with intact uterus, or laughing 
55-80 y'516 

National Health and Nutrition Leaked or lost control of even a small amount of urine 25 


Examination Study 


with an activity like coughing over the last 12 mo 


Female, 20 y and over'?14 e Mild—Few times per y 10 
e Moderate—Few times per mo 5 
e Severe—Daily or few times per wk 

Kaiser Permanente Current symptoms of urine leakage related to activity, 15 


Continence Associated Risks coughing, or sneezing 
Epidemiologic Study 


Female, 25-84 y'? 


even a small amount of urine for this cohort of post- 
menopausal women.* Comparatively, using data from 
NHANES that represents a similar age group, the 
prevalence of UI was 38% when UI was defined as dif- 
ficulty controlling your bladder in the last 12 months.? 
In this same population, when UI is stratified as every 
day, a few times a week, a few times a month, or a 
few times a year, the prevalence rates changed to 14%, 
10%, 9%, and 5%, respectively.? Similar variability 
in both definition and prevalence is demonstrated 
for UI in the GHC’ and NHS®? as well (Table 1-1). 
When comparing the prevalence of UI in community- 
dwelling women to those living in long-term care facil- 
ities, UI is present in approximately 60% to 78% of 
nursing home residents.!° 


In a systematic review performed by the Agency 
for Healthcare Research and Quality (AHRQ), the 
pooled annual incidence of UI was 6.25%, and there 
was a trend of increasing incidence rates associated 
with older age.'° The NHS demonstrated an increase 
in incidence with age as well only through age 50, 
with a subsequent slight decline in older women." 
The two-year incidence of UI in women age 54 to 79 
years in this study was 9.2%,° whereas the two-year 
incidence in women age 36 to 55 years was 13.7%." 


The prevalence of UI varies by type of UI. Overall, 
the prevalence of SUI across several large studies 
ranges from 5% to 51%, with considerable differences 
in the definition of disease (Table 1-2).!*1° SUI is the 
most prevalent type of UI and occurs in 12.8% of 


women between 19 and 44 years and 21.5% in women 
between 45 and 64 years, whereas MUI is the most 
prevalent type in women over 65 years and occurs in 
16.8% of women.!° Prevalence rates of 2% to 21% 
have been reported for MUI across all ages, again 
with notable differences in the definition of disease 
(Table 1-3) 7131416 


For OAB, the prevalence has been reported to range 
from 8% to 29%, depending upon the age and defi- 
nition used (Table 1-4).!2!>!7 The reported range 
of prevalence is similarly broad for UUI from 2% 
to 49% and depends upon the definition of UUI 
(Table 1-4).7131° The incidence of UUI has been 
found to range from 0.3% to 0.7% per year.!® 


Reported remission for any UI is variable, and data 
on the regression of specific UI types are sparse. 
Assessment of remission rates is also further limited 
by the lack of data regarding the institution of therapy 
in studies evaluating remission or regression. Reported 
remission and improvement rates range from 2.0% for 
complete remission in the 54- to 79-year-old women 
to as high as 11.9% in 46- to 55-year-olds and 17.1% 
in 36- to 45-year-old women.*!! 


Surgery for urinary incontinence is an important 
treatment option. The lifetime risk of surgery for UI 
or POP in women, given the average life expectancy 
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Table 1-3 Prevalence of Mixed Urinary Incontinence in Women 


Study Population 


Women’s Health Initiative 
Female, postmenopausal with 
intact uterus, 55-80 y'ć 


National Health and Nutrition 
Examination Study 
Female, 20 y and over" 


Group Health Cooperative 
Female, 30-90 y’ 


Definition of Urinary Incontinence 


Weekly leaked urine related to coughing, sneezing, or 
laughing and associated with a feeling of urgency, which is a 
strong sensation of needing to go to the bathroom 


Leaked or lost control of even a small amount of urine with 
an activity like coughing over the past 12 mo and leaked or 
lost control of even a small amount of urine with an urge or 
pressure to urinate and you could not get to the toilet fast 

enough in the last 12 mo 

e Mild—Few times per y 

e Moderate—Few times per mo 

e Severe—Daily or few times per wk 


Leaking or losing urine during activities such as coughing, 
laughing, or walking at least monthly of any amount and 
leaking or losing urine associated with an urge to urinate so 
strong and sudden that the participant could not reach the 
toilet fast enough at least monthly of any amount 


Table 1-4 Prevalence of Overactive Bladder and Urge Incontinence in Women 


Study Population 
Overactive Bladder 


Women's Health Initiative 
Female, postmenopausal 
with intact uterus, 55-80 y'5 


National Overactive Bladder 
Evaluation 


Female, 18 y and over” 


Kaiser Permanente Continence 
Associated Risks Epidemiologic 
Study 

Female, 25-84 y'? 


Urgency Urinary Incontinence 


Women’s Health Initiative 


Female, postmenopausal with 
intact uterus, 55-80 y">"¢ 


National Health and Nutrition 
Examination Study 
Female, 20 y and over'?14 


Group Health Cooperative 
Female, 30-90 y’ 


Definition of Urinary Incontinence 


Usually experience frequent urination in the last 3 mo 
Usually experience a strong feeling of urgency to empty 
your bladder in the last 3 mo 


OAB without urge incontinence: Feeling of urgency 24 in the 
last 4 wks and either >8 micturitions per day or the use 
of at least one of the following: (1) restricting fluid intake, 
(2) locating bathrooms in a new place, (3) limiting travel or 
defensive voiding 

OAB with urge incontinence: Criteria for OAB without urge 


incontinence plus 23 episodes of urinary leakage in the past 


4 wks that was typical and was not exclusively due to stress 
incontinence 


Current symptoms of frequent urination, rushing to the 
bathroom to avoid leakage of urine, and/or urine leakage 
related to a feeling of urgency 


Leaked urine associated with a feeling of urgency, that is 


a strong sensation of needing to go to the bathroom, more 


than once in the last 3 mo 


Weekly leaked urine associated with a feeling of urgency, that 


is a strong sensation of needing to go to the bathroom 


Leaked or lost control of even a small amount of urine 
with an urge or pressure to urinate and could not get 
to the toilet fast enough in the last 12 mo 

e Mild—Few times per y 

e Moderate—Few times per mo 

e Severe—Daily or few times per wk 


Leaking or losing urine associated with an urge to urinate so 
strong and sudden that the toilet could not be reached fast 
enough at least monthly of any amount 


Prevalence, % 
14 


17 


o AN 


Prevalence, % 


29) 
29) 


13 


49 


20 


oO BNA 


of 79 years, is 11.1%.'° In a study of a large health- 
care maintenance organization, the annual incidence 
of UI procedures increases with age from 0.4 per 
10,000 women in those age 20 to 29 years to 31.9 per 
10,000 women in those age 70 to 79 years.” National 
data showed that approximately 130,000 women (rate 
12 per 10,000) underwent inpatient SUI surgery in 
2003.29 Given the adoption of minimally invasive 
slings, outpatient SUI surgery has become more com- 
mon, and in 2006, 105,656 women underwent out- 
patient UI surgery, an age-adjusted rate of 9.6 per 
10,000 women.?! 


Pelvic Organ Prolapse 


POP is the descent of one or more of the anterior or 
posterior vaginal walls, uterus, cervix, or apex of the 
vagina, associated with relevant symptoms.’ These 
symptoms include vaginal bulging; pelvic pressure; 
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splinting or digitation; low backache; and bleeding, 
discharge, or infection related to dependent ulceration 
of the prolapse. POP can be further defined by the 
specific prolapsed compartment. Anterior vaginal wall 
prolapse is typically caused by prolapse of the blad- 
der, whereas posterior vaginal wall prolapse is typically 
caused by rectal protrusion into the vagina.’ Vaginal 
vault prolapse is the descent of the vaginal cuff scar, 
versus the descent of the uterus or cervix. 


The prevalence of symptomatic POP has been 
reported as low as 2.9% in a nationally representative 
survey of US women over the age of 20 years when the 
diagnosis was based entirely on the reported symptom 
of bulging or something visibly or palpably falling out 
(Table 1-5).° In contrast, when prolapse was defined 
as any prolapse noted on examination, the prevalence 


Table 1-5 Prevalence of Pelvic Organ Prolapse in Women 


Study Population 


National Health and Nutrition 
Examination Study 
Female, 20 y and over® 


Women’s Health Initiative 


Definition of Prolapse 


Prevalence, % 


Experience bulging or something falling out that 3 
can be seen or felt in the vaginal area 


In the last 3 mo, experienced any of the 


following more than once: 
e Pressure in the lower abdomen 1 


Female, postmenopausal POP-O examination 


4 
Heaviness in your pelvic area 6 
A sensation of bulging from the vaginal area 4 
A bulge you can see or feel in the vaginal area 4 
Pelvic discomfort with standing 3 


with intact uterus, e Stage 0 2 
55-80 y'>"6 e Stage 1 35 
e Stage 2 62 
e Stage 3 2 
e Stage 4 0 
Female, postmenopausal Prolapse, grade 1-3 
50-79 y?” e Intact uterus 41 
— Cystocele 34 
— Uterine prolapse 14 
- Rectocele 19 
e Prior hysterectomy 38 
— Cystocele 33 
— Rectocele 18 
Kaiser Permanente On a typical day, the sensation of a bulge in the 7 
Continence Associated vagina or that something is falling out of the vagina 
Risks Epidemiologic Study 
Female, 25-84 y'? 
Pelvic Organ Support Study POP-O examination 
Female, 18 y and over’ e Stage 0 24 
e Stage 1 38 
e Stage 2 35 
e Stage 3 2 
e Stage 4 0 
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was 41.2% in subjects with a uterus and 38% in sub- 
jects who had had a hysterectomy in postmenopausal 
women in WHI.” The prevalence rates of prolapse 
vary considerably based on how prolapse is defined 
(Table 1-5).°'?:19:1%223 One particular challenge in 
defining prolapse is establishing the difference between 
“disease” and “normal,” as there may be some degree 
of prolapse that could be considered normal changes 
on examination, especially as a woman ages. Thus, it 
is important to assess symptoms and degree of bother 
when evaluating prolapse. A general principle is that 
women tend to report more bothersome symptoms as 
the vaginal wall approaches the hymen.”? 


Incidence and Remission of Prolapse 


Limited data exist on the true incidence of pro- 
lapse, particularly given the disparity between rates 
measured by bothersome symptoms versus physical 
examination. In a study that defined prolapse as vag- 
inal descent to the hymen or beyond, the one-year 
and three-year incidence of prolapse was 26% and 
40%, respectively.” In addition, the one-year pro- 
gression, measured as 2 cm or more of vaginal 
descent by POP-Q, was 5.8%.” 

Remission rates of POP are difficult to ascertain. 
The WHI observational study is one of few reports to 
determine regression rates; the one-year regression 
rate was 1.2% when defined as regression by at least 
2 cm or more.” 


Surgery for Pelvic Organ Prolapse 


For inpatient surgery, the number of women under- 
going prolapse procedures has decreased between 
1979 and 2006, from 231,000 to 186,900, respec- 
tively, with the age-adjusted rate decreasing from 
2.9 to 1.5 per 1,000 women.” For outpatient sur- 
gery, 44,394 women underwent outpatient prolapse 
procedures in 2006, an age-adjusted rate of 0.41 per 
1,000 women.” These trends are likely influenced by 
the emergence of minimally invasive surgeries with 
abbreviated postoperative hospital stays. 


Anal and Fecal Incontinence 


AI is a more comprehensive term than fecal inconti- 
nence (FI) as it is defined as the involuntary loss of 
either feces or flatus.’ FI is defined as the involuntary 
loss of solid or liquid stool and flatal incontinence as 
the involuntary loss of flatus.’ 


Prevalence and Incidence 
of Anal Incontinence 


The prevalence of AI when compared to FI was consis- 
tently two- to fourfold greater in an AHRQ systematic 


review in women of all ages. When FI was evaluated 
separately, a prevalence of 6% to 19% was identified, 
and prevalence increased with age.'° The prevalence 
of defecatory symptoms in several large studies ranges 
broadly from 0.4% to 35% (Table 1-6).%1%!>°?8 For 
AI, prevalence rates vary considerably based upon the 
type of stool and frequency of loss, as well as by the 
typical bowel habits of the subjects. Limited data exist 
regarding the incidence; however, one study demon- 
strated a nine-year cumulative incidence of 6.2% for 
FI in women over the age of 50 years.”® Rates of AI 
in women living in long-term facilities are generally 
understood to be higher than that of community- 
dwelling women. These rates vary considerably in the 
literature and depend largely on the definition of AI 
and the baseline status of the population.!° AI remis- 
sion remains unstudied. 


Coexisting Urinary and Anal Incontinence 


AI is often found in association with urinary inconti- 
nence. In women between the ages of 30 and 90 years 
with at least monthly FI, 70% also reported urinary 
incontinence at least monthly (Table 1-6).” Similarly, 
the rates of comorbid FI were found to increase with 
increased severity of urinary incontinence. Specifically, 
in subjects with increasing severity of UI, based upon 
the Sandvik Severity Index of 1-2, 3-4, and 6-8, rates 
of comorbid FI were found to be 8%, 15%, and 26%, 
respectively.?’ 


Surgery for Fecal Incontinence 


The number of women undergoing inpatient surgi- 
cal procedures for FI has remained stable between 
1998 and 2003, from 3,423 to 3,509, respectively.”° 
Limited data exist for outpatient FI surgery.”' 


DEMOGRAPHIC RISK 
FACTORS FOR PELVIC 
FLOOR DISORDERS 


Key Point 


e Age and race are nonmodifiable risk factors that 
can impact pelvic floor disorders. 


Several risk factors have been identified for the devel- 
opment and progression of PFDs. Although some of 
these factors are modifiable, both age and race impact 
the rates of PFDs and are inherent to an individual. 
Here we will discuss these demographic, nonmodifi- 
able risk factors as they relate to PFDs. 
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Table 1-6 Prevalence of Anal Incontinence in Women 


Study Population 


Women’s Health Initiative 


Definition of Anal Incontinence 


In the last 3 mo, do you usually experience the following: 


Epidemiology 


Prevalence, % 


Female, postmenopausal e Lose stool beyond your control if your stool is 2 
55-80 y'® well formed 
e Lose stool beyond your control if your stool is 11 
loose or liquid 
e Lose gas from the rectum beyond your control 33 
National Health and Nutrition At least monthly involuntary loss of solid, liquid, 9 
Examination Study or mucous stool, not including flatus 
Female, noninstitutionalized Accidental bowel leakage at least once during the 8 
20 y and over®6 past month 
e Liquid stool 6 
e Solid stool 2 
e Mucus 3 
Frequency of fecal incontinence 
e Leakage 1-3/mo 6 
e Leakage 1/wk 0.4 
e Leakage 2-6/wk 1 
e Leakage > 1/d 1 
Accidental leakage of gas at least once in the last mo 51 
Accidental leakage of gas daily 21 
Kaiser Permanente e Lose gas from the rectum beyond control 10 
Continence Associated Risks e Lose stool beyond control 117 
Epidemiologic Study 
Female, 25-84 y'? 
Group Health Cooperative Loss of liquid or solid stool occurring at least monthly 8 
Female, 30-90 y7 e Comorbid urinary incontinence defined as leakage of any 70 
amount occurring at least monthly in subjects with fecal 
incontinence 
e Comorbid fecal incontinence in subjects with urinary |2 
incontinence 
- Comorbid FI in subjects with mild UI 8 
- Comorbid FI in subjects with moderate UI 15 
- Comorbid FI in subjects with severe UI 26 
Rochester Epidemiology Project Problems with leakage of stool (accidents or soiling 18 


Female, 50 y or older” 


Age 


The prevalence of women with at least one symp- 
tomatic pelvic floor disorder increases from 9.7% in 
women age 20 to 39 years to 49.7% in women 80 years 
or older (Figure 1-1).° Variation also exists by age with 
respect to the type of pelvic floor disorder (Figure 1-2 
and Table 1-7).° 


The prevalence of UI overall appears to increase with 
age such that 6.9% of women age 20 to 39 years are 
affected by bothersome UI, compared to 31.7% of 
women 80 years or older (Table 1-7).° The severity 


because of the inability to control the passage of stool 
until reaching a toilet) 


of UI has also been found to be affected by age, as 
the prevalence of severe UI was 28% in women 30 to 
39 years compared to 54% in women 80 to 90 years 
(Figure 1-3).' 

A relationship between the specific types of UI and 
age has also been reported. SUI is the most common 
type in women age 19 to 65 years, and MUI is the most 
common type in women over 65.!° When stratified for 
each decade of life from age 30 to 90, the prevalence of 
UUI and MUI consistently increases with age, whereas 
pure SUI gradually decreases with age (Table 1-8).’ 

The incidence of UI type is also impacted by 
age. The two-year incidence of SUI has been found 
to steadily increase with age from a rate of 1.2% in 
women age 36 to 40 years!! to 2.8% in women age 
53 to 59 years.® The rate then decreases to 1.7% in 
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Prevalence rates of US women with 21 pelvic floor disorder 
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FIGURE 1-1 Prevalence rates of nonpregnant US women with at least one symptomatic pelvic floor disorder based 
on data from the National Health and Nutrition Examination Survey.ć 


Prevalence rates of pelvic floor disorders in US women 


H UI E F! E POP 


Prevalence, % 


20-39 40-59 60-79 280 
Age 
FIGURE 1-2 Urinary incontinence, fecal incontinence, and pelvic organ prolapse prevalence rates of nonpregnant US 
women based on data from the National Health and Nutrition Examination Survey. (Reproduced with permission from 
the National Task Force on Technology and Disability, “Within Our Reach” Report © 2004 NTFTD. All rights reserved.) 


Table 1-7 Age Stratified Prevalence of Urinary Incontinence, Pelvic Organ Prolapse, 
and Fecal Incontinence‘ 
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FIGURE 1-3 The severity of urinary incontinence by decade of age. (Reproduced with permission from Ref.” Copyright 


© 2005 American Medical Association. All rights reserved.) 


women age 70 to 79 years.® The incidence of MUI 
has also been found to gradually increase from 0.3% 
to 0.9% across ages from 36 to 55.!1 The incidence of 
UUI has been found relatively stable from ages 36 to 
60 years at 0.4%*!! then steadily increases to 0.9% in 
women ages 70 to 79 years.’ 


Pelvic Organ Prolapse 


Rates of POP have also been found to increase con- 
siderably with increasing age. The prevalence of 


symptomatic prolapse in women ages 20 to 39 years 
is 1.6%, whereas in women over the age of 80 years, 
the prevalence is 4.1% (Figure 1-2, Table 1-7).° 


Fecal Incontinence 


FI has been found to increase with age in several 
studies.°7°?7 The prevalence of FI has been found 
as low as 2.9% in women ages 20 to 39 years with a 
steady increase to a rate of 21.6% in women over the 
age of 80 years (Figure 1-2, Table 1-7).° 


Table 1-8 Prevalence and Symptom Types of Urinary Incontinence According to Decade of Life’ 


30-39 
40-49 
50-59 
60-69 
70-79 
80-90 
Total 


1,031/290 (28) 
686/278 (41) 
545/264 (48) 
458/234 (51) 
407/223 (55) 
311/169 (54) 
3,438/1,458 (42) 


Values are given as number (percentage). 
*Of the 3,553 participants, 3,438 completely answered the questions necessary for a diagnosis of UI. 
tUnknown because 59 respondents did not answer the symptom questions. 


8 (10) 
7 (10) 
7 (10) 
26 (11) 
45 (20) 
34 (20) 
187 (13) 


132 (45) 118 (41) 12 (4) 
119 (43) 124 (44) 8 (3) 
85 (33) 144 (54) 7 (3) 
69 (29) 133 (7) 6 (3) 
48 (22) 123 (55) 7 (3) 
26 (16) 90 (53) aan) 
480 (33) 732 (50) 59 (4) 


11 


CHAPTER 1 


12 


L YaLdVHD 


Section! Fundamental Topics 


The graying of the United States 


35 


H 85 and up E 75-84 


E 65-74 


O 55-64 


30 


Percentage 


“gant= 


0 
1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010 2020 2030 2040 2050° 
Year 


FIGURE 1-4 The projected number of elderly individuals age 65 years or older in the United States from 2010 to 
2050. (Reproduced with permission from the National Task Force on Technology and Disability, “Within Our Reach” 


Report © 2004 NTFTD. All rights reserved.) 


Aging Population in the United States 


The population in the United States is aging. The US 
Census Bureau projects that the elderly population, 
those 65 years and older, will double from 40.2 mil- 
lion to 88.5 million from 2010 and 2050 (Figure 1-4).*° 
Given these population projections and the higher 
prevalence of PFDs in the elderly, the rates of PFDs 
are expected to increase substantially in the coming 
decades. Using current prevalence rates of symptom- 
atic PFDs, it is projected that 58.2 million women 


will have at least one bothersome PFD by 2050 
(Figure 1-5).*! Furthermore, the number of women 
with each type of pelvic floor disorder will also increase 
substantially (Table 1-9). 


Race 
Urinary Incontinence 


Although race as a risk factor for PFDs has been stud- 
ied, some data are conflicting. UI appears to be more 
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Table 1-9 Projected Number of Women (in Millions) with Symptomatic Pelvic Floor 
Disorders, 2010 to 20507" 


common in white women compared to women of other 
races. An AHRQ systematic review found that the 
majority of studies demonstrate a higher prevalence 
of all types of UI in white women, when compared 
to black, Hispanic, and Asian women. Further, being 
non-white was found to be associated with lower odds 
of severe UI in all groups except Hispanic women.'° 
The NHS also demonstrated similar findings. The 
NHS found that both occasional and frequent leak- 
age of urine was lower in black, Hispanic, and Asian 
women, compared to white women, with the lowest 
prevalence in black women.’ 

The type of UI also seems to have an association 
with race. SUI is more common in white compared to 
black or Asian women,!° and least common in black 
women compared to white and Mexican American 
women.!? Data on UUI and race have been incon- 
sistent,'? but at least one study demonstrated lower 
odds of UUI in white women compared to black and 
Mexican American women.’ No statistically signifi- 
cant difference has been demonstrated in the preva- 
lence of MUI between white, black, and Mexican 
American women.” 


Pelvic Organ Prolapse 


Race appears to be a risk factor for POP. A lower 
risk of uterine prolapse, cystocele, and rectocele in 
African American women compared to white women 
has been demonstrated in at least one study.” 
Hispanic women have been found to have the greatest 
risk of uterine prolapse in more than one study,?”?? 
with an increased risk of cystocele specifically when 
compared to white women.” Asian women have 
been found to have the greatest rate of cystocele and 
rectocele.”” 


Fecal Incontinence 


The prevalence of FI was relatively similar in an 
AHRQ systematic review between African American 
and white women, with reported ranges of 9% to 
19% for African American women and 7% to 21% for 
white women. The prevalence of FI in Asian-American 


18.3 20.7 
10.6 121 
33} 


28.1 Sieg, 


2335) 26.1 28.4 
13.8 15.4 16.8 

4.1 4.5 4.9 
36.3 40.2 43.8 


women was found to be comparatively lower at a prev- 
alence of 4%.!° When evaluating the NHANES data, 
no significant relationship could be identified between 
race and the prevalence of FI.”° 


ECONOMIC IMPACT 


It is critical to understand the different types of eco- 
nomic costs before discussing the “costs” of PFDs. 
In general, economic costs are divided into direct and 
indirect costs. Direct costs refer to the cost of all the 
goods, services, and other resources that are related 
to managing a condition as well as the costs associ- 
ated with future complications of that condition. 
Direct costs include costs to the affected individual or 
caregivers, supplies, and treatments. Indirect costs are 
related to lost productivity of the affected individual or 
caregivers (Table 1-10). 


Factors to Consider 
Regarding Cost of Illness 


When evaluating studies on the cost of illness, it is 
important to remember that the total economic costs 
also depend upon the prevalence of disease, and given 
the underreporting of PFDs, the total cost of these con- 
ditions may be underestimated. Determining the cost 
of a disease is challenging because no national dataset 
contains all relevant direct costs, which would include 
evaluation, outpatient visits, outpatient surgery, inpa- 
tient surgery, and medication costs. Furthermore, it is 
particularly challenging to determine indirect costs. 
Another important factor to consider is the year in 
which the costs were estimated. For example, the cost 
of UI in 1995 dollars is different than the cost of UI in 
2010 dollars given inflation. One method of adjusting 
for cost in a previous year is to use the consumer price 
index to adjust for inflation. Another issue is the per- 
spective of the analysis. Costs may be measured from 
a societal perspective, therefore including all types of 
costs, or from the perspective of the healthcare system, 
specific businesses, the government, or participants 
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Table 1-10 Direct and Indirect Economic Costs 
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Direct Costs Indirect Costs 


e Cost of evaluating the condition 
— Office visits with physician or other health care providers, 
including nurse practitioner, physical therapists, and specialists 


e Lost productivity of 
affected individual 
e Lost productivity of 


L YSLdVHD 


- Diagnostic costs, including laboratory tests, radiology costs 


caregiver 


e Cost of managing the condition 
— Home health care services 
— Rehabilitation care 
Nursing home care 
Emergency room visits 
Hospitalizations 
e Cost of treatment 
— Medications 
— Surgery (inpatient or outpatient) 
— Medical supplies 
e Cost of routine care 
— Absorbent pads and products 
- Laundry, dry cleaning 
e Nonmedical direct costs 


— Cost of transportation to healthcare providers 
- Costs of changes to diet, house, or related items 


e Cost of complications of the condition 


and families.*” Thus, when reviewing a cost analysis for 
PFDs, it is important to keep the above issues in mind. 
In this next section, cost data for each of the PFDs will 
be presented; however, significantly more data exist on 
cost for UI, and more specifically for OAB, compared 
to prolapse or FI. 


Urinary Incontinence 


The most comprehensive estimate for the total annual 
cost of UI in the United States was $19.5 billion, of 
which $14.2 billion was from community residents 
and $5.3 billion was from institutional residents in 
the year 2000 (Table 1-11). These values were based 
upon the direct and indirect costs derived from the 
National Overactive Bladder Evaluation program.*? 
The prevalence of UI was based on a rate of 12% in 
women and 5% in men for daily incontinence and the 
number of US adults from the 2000 Census. Thus, 
these costs may underestimate the true current costs 
of UI because the costs for adults with less frequent 
than daily incontinence were not included, cost should 
be adjusted for inflation, and the number of men and 
women have increased since 2000. Using a prevalence- 
based epidemiologic model to estimate direct costs 
for UI, defined as any incontinence episode in the last 
year, a total US cost of $16.3 billion ($12.4 billion for 
women and $3.8 billion for men) was reported in 1995 
(Table 1-11). To put these costs into perspective, the 


total annual costs of asthma was $16.1 billion, and the 
direct costs of breast cancer was $5.1 billion in 2004.** 

Another estimate for inpatient costs and physician 
office visits for women with UI is $452 million (2000 
dollars); however, this does not include outpatient 
surgical costs. Outpatient surgical costs are likely to be 
substantial given the increase in the number of outpa- 
tient UI surgeries from approximately 35,000 in 1996 to 
106,000 in 2006.*° When focusing on women 65 years 
or older, data for Medicare beneficiaries showed a con- 
tinued increase in total costs from $128.1 million in 
1992 to $234.4 million in 1998 (Table 1-11).>*" 


More extensive research has been conducted for the 
costs related to OAB than any other PFD. Using med- 
ical and pharmaceutical claims data, several studies 
have evaluated the total medical costs for individuals 
who filled prescriptions for medications to manage 
OAB (Table 1-12) .'*?**° Annual per person total med- 
ical costs included health plan and member liability. 
When evaluating OAB, it is also important to consider 
OAB-related health conditions such as falls and frac- 
tures, depression, urinary tract infections, and skin 
conditions.*! Individuals with OAB have also been 
shown to have higher work loss due to absenteeism 
and disability than those without OAB.*#*? When Hu 
et al. evaluated the total costs of OAB, which included 
direct, indirect, and OAB-related conditions, OAB 
was estimated to cost $9.1 billion and $3.5 billion 


Table 1-11 National Costs of Urinary Incontinence 


Author and Year Population Definition of Costs 

Hu et al. Community-dwelling Direct: 

2004% and institutionalized Diagnostic costs 
adult men and Treatment costs 
women in the United Routine care costs 
States Complication costs 

Indirect: 
Lost productivity 

Wilson et al. Community-dwelling Diagnostic costs 

20015 and institutionalized Treatment costs 


Nygaard et al. 


adult men and 
women 


Women with urinary 


Routine care 
Complication costs 


Inpatient costs 


2007-5 incontinence in Physician office costs 
the United States 

Anger et al. Female Medicare Inpatient costs 

2006% beneficiaries Outpatient costs 

and Emergency room 

Thom et al. 

20055 
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Cost Data 


Urinary incontinence 

e Community dwelling: $14.2 billion 
(in 2000 dollars) 

e Institutionalized elderly: $5.3 billion 


Overactive bladder 
e Community dwelling: $9.1 billion 
e Institutionalized elderly: $3.5 billion 


Total cost: $16.3 billion (in 1995 dollars) 
e Women: $12.4 billion 
e Men: $3.8 billion 


Total cost: $452.8 million (in 2000 dollars) 
e Inpatient: $329.2 million 
e Physician office visits: $123.6 million 


Total cost: $234.4 million (in 1998 dollars) 
e Inpatient: $110.1 million 
e Outpatient 
— Physician office: $75.9 million 
— Hospital outpatient: $5.0 million 
- Ambulatory surgery: $42.8 million 
e Emergency room: $0.6 million 


(in year 2000 dollars) by community-dwelling and 
institutionalized residents, respectively.” 


For the individual and the caregivers, routine care costs 
related to UI may be significant. Routine care includes 
cost of supplies such as incontinence pads and diapers, 
as well as costs related to laundry, dry cleaning, and 


other items for odor control, bed pads, and skin care. 
These costs vary based on the type of incontinence 
(stress vs urge vs mixed), the severity of leakage (amount 
and frequency), as well as the population being evalu- 
ated, as data from community-dwelling women may 
be quite different than women presenting for surgery 
(Table 1-13). In general, higher routine care costs have 
been associated with more severe incontinence as well 
as mixed or urge UI when compared to SUI.**** 


Table 1-12 Total Annual Medical Care Costs Among Individuals Filling Prescriptions 
for Medication to Treat Overactive Bladder’? 


Author and Year 
Nitz et al. 200538 


Hall et al. 2001% 


Varadharajan et al. 
20057 


PPPY, per person per year. 


Average PPPY Total Cost 
Before Treatment 


$4,956 + 14,396 


$4,146 + 8,695 
$3,349 + 6,715 


Type of Prescription Filled 
Oxybutynin IR 
Oxybutynin ER 
Tolterodine ER 


Average PPPY Total Costs 
After Treatment Initiation 


$7,083 + 39,420 


$5,980 + 13,263 
$5,074 + 11,007 


Tolterodine $5,004 $7,020 
Oxybutynin $5,688 $7,116 
Flavoxate or other OAB drug $5,352 $7,380 
No drug treatment for OAB $2,928 $5,040 


Oxybutynin ER — 
Oxybutynin IR 

Tolterodine ER—group 1 

Tolterodine ER—group 2 


$8,862 + 18,684 
$10,521 + 22,602 
$8,303 + 18,802 
$9,975 + 24,860 
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Table 1-13 Routine Care Costs for Urinary Incontinence 


Author 

and Year Population 

Subak et al. 293 community- 

2006” dwelling women 
in Diagnostic 
Aspects of 
Incontinence 
Study 

Subak et al. 528 community- 

20076 dwelling women in 
Reproductive Risks 
for Incontinence 
Study 

Subak etal. 655 women 

2008% enrolled in Stress 


Incontinence 
Surgical Treatment 
Efficacy Trial 


Weekly Cost 


Women with any UI cost ($2005) 
$10.59 + 18 (mean + SD) 
$5.00 (2, 12) (median (IQR)) 


Median costs 


e Slight $0.37 (0, 4) 

e Weekly $0.62 (0, 3) 

e Daily $5.00 (2, 12) 
e Severe $10.98 (4, 21) 
e Urge $6.57 (0, 19) 
e Stress $2.31 (0, 18) 
e Mixed $3.96 (1, 8) 


Women with any UI cost ($2005 
$5.17 + 11.46 (mean + SD) 
$1.83 (0.5, 5.2) (median (IOR)) 


Median costs 


aS 


e Weekly $0.93 (0.4, 2.9) 
e Daily $3.16 (0.9, 7.2) 
e Moderate $0.93 (0.4, 2.9) 
e Severe $3.61 (1.6, 7.2) 
e Very severe $7.82 (5.0, 36.6) 
e Urge $1.86 (0.5, 5.6) 
e Stress $1.15 (0.4, 3.6) 
e Mixed SS 2430) (Ail, 75) 


Stress incontinence only ($2006) 
$8 + 9 (mean + SD) 

$4 (2, 13) (median (IOR)) 

Mixed incontinence 

$16 + 25 (mean + SD) 

$9 (4, 19) (median (IOR)) 


Yearly Cost* 


Women with any UI cost ($2005) 
$494.12 (mean) 
$190.45 (median) 


Median costs 


e Slight $19.31 

e Weekly $32.35 

e Daily $260.89 
e Severe $572.91 
e Urge $342.81 
e Stress $120.53 
e Mixed $206.62 


Women with any UI cost ($2005) 
$269.76 (mean) 
$195.48 (median) 


Median costs 


e Weekly $48.53 
o Daily $164.88 
e Moderate $48.53 
e Severe $188.36 
e Very severe $408.03 
e Urge $97.05 
e Stress $60.00 
e Mixed $146.10 


Stress incontinence only ($2006) 
$417 (mean) 

$209 (median) 

Mixed incontinence 

$834 (mean) 

$470 (median) 


Median costs (IQR) for mean 
no. of incontinence episodes 


per day 
e 0-1.0 
e 1.0-2.5 
e 2.5-4.5 
e >4.5 


Median costs for mean 
no. of incontinence episodes 


per day 
$3 (1, 9) e 0-1.0 $157 
$6 (3, 9) e 1.0-2.5 $313 
$11 (5, 20) e 2.5-4.5 $574 
$18 (8, 27) e >4.5 $939 


*Yearly costs calculated by multiplying weekly costs by number of weeks per year. 


Pelvic Organ Prolapse 


Limited data exist regarding the costs of POP. 
Although estimates for direct and indirect costs exist 
for urinary incontinence, only direct costs are available 
for prolapse. Subak et al. reported that the direct cost 
of inpatient prolapse surgery based on the National 
Hospital Discharge Survey database was $1.0 bil- 
lion (95% confidence interval $0.82, $1.2 billion) in 
1997 dollars.” Estimates of the cost for outpatient 
surgery are not available despite knowing that a num- 
ber of outpatient surgeries are performed annually. In 
2006, approximately 44,000 outpatient surgeries were 


performed for prolapse based on the National Survey 
of Ambulatory Surgery.** In addition to surgery, it is 
important to consider outpatient costs, which were 
estimated to be $96.9 million in 2005-2006.” At this 
point, data regarding indirect costs for prolapse are not 
available but given the bothersome symptoms of this 
condition, indirect costs for prolapse certainly exist. 


Fecal Incontinence 


Current estimates for the cost of FI in the United 
States are also limited. In fact, the statement from 


the NIH State of the Science conference on the 
Prevention of Fecal and Urinary Incontinence in 
Adults in December 2007 states that no estimates 
for the cost of FI are available.” Costs for FI need 
to include direct and indirect costs as well as consid- 
eration for differences between community-dwelling 
and institutionalized residents. Direct costs should 
be comprehensive and include costs for evaluation 
and management, as well as treatment, whether 
medication, physical therapy, or surgery. The only 
available cost data refers to inpatient surgery for FI 
from the Nationwide Inpatient Sample. In 2003, 
total charges for FI surgery were $57.5 million, 
which translated into a total cost of $24.5 million.” 
Because only a small proportion of those with FI are 
managed surgically, the true cost of FI must include 
all of the other direct and indirect costs, which are 
not currently available. 


Key Points 


e The prevalence and incidence of pelvic floor dis- 
orders vary widely based on the disease definition 
and study population. 

e PFDs exert considerable economic burden on soci- 
ety and the individuals who suffer from them and 
are probably underestimated. 


The prevalence and incidence of PFDs vary widely 
based on the disease definition and study popula- 
tion. Data from large epidemiologic studies report 
prevalence rates of 5% to 64% for UI within the 
adult female population, using different definitions 
of disease based upon frequency of leakage. The 
incidence of UI increases with age, however only 
through age 50, with a subsequent slight decline in 
older women. The prevalence of symptomatic POP 
has been reported as low as 2.9% when the diag- 
nosis is based entirely on the reported symptoms of 
prolapse. In contrast, when prolapse is defined as 
any prolapse noted on an examination, prevalence 
increases. The prevalence of defecatory symptoms 
in several large studies ranges broadly from 0.4% to 
35%. Increasing age is a known risk factor for UI, 
prolapse, and AI. Although UI and prolapse are more 
common in women of the white race, AI does not 
seem to be influenced by race. PFDs exert consider- 
able economic burden on society and the individuals 
who suffer from them. As the total economic costs 
also depend upon the prevalence of disease, given 
the underreporting of PFDs, the total cost of these 
conditions may be underestimated. 
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Normal Anatomy of the Pelvis 


and Pelvic Floor 


Marlene M. Corton 


INTRODUCTION 


Basic understanding of pelvic anatomy is key to 
understanding pathologic processes. Pelvic anatomy 
must be understood as relationships among vis- 
ceral organs, connective tissues, muscles, and nerves. 
Conceptualizing the three-dimensional (3D) aspects 
of these structures is useful when performing recon- 
structive pelvic surgery. 


EXTERNAL GENITALIA (VULVA) 


The female external genitalia, or vulva, include the 
mons pubis, labia majora and minora, clitoris, vesti- 
bule, vestibular bulbs, greater (Bartholin) and lesser 
vestibular glands, Skene glands, and the distal urethral 
and vaginal openings (Figure 2-1). 


Mons Pubis and Labia Majora 


The skin over the mons pubis and labia majora con- 
tains hair, and the subcutaneous layer is similar to that 
of the anterior abdominal wall. The subcutaneous layer 
consists of a superficial fatty layer similar to Camper’s 
fascia, and a deeper membranous layer, Colles’ fascia, 
which is continuous with Scarpa’s fascia of the ante- 
rior abdominal wall (Figure 2-2). 


Clinical Correlations 


e The firm attachments of Colles’ fascia to the ischio- 
pubic rami laterally and the perineal membrane 
posteriorly prevent the spread of blood or infection 


from the superficial perineal space to the thighs 
or posterior perineal triangle. Anteriorly, the con- 
tinuity of Colles with Scarpa fascia may allow the 
spread of blood and infection between these com- 
partments. This continuity may also be apparent 
when subcutaneous gas is noted in the vulva during 
laparoscopic cases. 

e The inguinal canal allows communication between 
the intra-abdominal cavity and the subcutaneous 
tissue of the mons and labia majora. The round lig- 
ament and obliterated processus vaginalis exit the 
inguinal canal through the external or superficial 
inguinal ring and attach to the subcutaneous tis- 
sue or skin of the labia majora. An abnormally pat- 
ent processus vaginalis, also known as the canal of 
Nuck, can result in hydroceles or inguinal hernias. 
Therefore, the differential diagnosis of a mass in the 
labium majus should include a round ligament leio- 
myoma and an inguinal hernia. 


Labia Minora 


In contrast to the skin that overlies the labia majora, 
the skin of the labia minora does not contain hair and 
the subcutaneous tissue consists primarily of loose 
connective tissue (Figure 2-3). The labia minora lie 
between the labia majora and contribute to the lat- 
eral boundaries of the vestibule as described below. 
Anteriorly, each labium minus separates to form 
two folds that surround the glans of the clitoris. The 
prepuce is the anterior fold that overlies the glans, and 
the frenulum is the fold that passes below the clitoris. 
Posteriorly, the labia minora end at the fourchette. 
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FIGURE 2-1 External female 
genitalia. 


Clinical Correlations 


e The loose connective tissue underlying the skin of 
the labia minora allows mobility of the skin dur- 
ing sex and justifies the ease of dissection during 
vulvectomy. 


Hart’s li aa N 


| 


navicularis 


Fourchette 


Chronic dermatologic diseases such as lichen 
sclerosus may lead to significant atrophy of the 
labia minora and vulvar pain conditions such as 
vestibulitis can lead to significant vulvar irritation 
and pain. 


FIGURE 2-2 Dissection of labia majora with vestibular bulb (A) and Colles fascia (B) shown. 
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FIGURE 2-3 Anatomy anterior urogenital triangle and posterior anal triangle. 


Clitoris 


This is the female erectile structure that is homolo- 
gous to the penis. It consists of a glans, a body, and 
two crura. The glans contains many nerve endings and 
is covered by a mucous membrane. The body mea- 
sures approximately 2 cm and is attached to the pubic 
ramus by the crura. 


Vaginal Vestibule 


This area is bounded by Hart’s line (Figure 2-1) on 
the labia minora laterally, the hymeneal ring medi- 
ally, the prepuce anteriorly, and the fourchette pos- 
teriorly (Figure 2-4). The Hart line represents the 
line of transition between the darker skin of the 
labia minora and the lighter mucous membrane on 
the inner surface of the labia minora. The vestibule 
contains the openings of the urethra, vagina, greater 
(Bartholin) and lesser vestibular glands, and Skene 
glands. A shallow posterior depression, known as the 
navicular fossa, lies between the vaginal opening and 
the fourchette. 


Clinical Correlations 


e Localized vestibulitis is characterized by pain with 
vaginal penetration, localized point tenderness, and 
erythema of the vestibular mucosa. 


e The incision for Bartholin gland drainage or marsu- 
pialization should be kept medial or inside Hart line 
in attempts to restore normal gland duct anatomy! 
and avoid visible scars on the vulva. 


Vestibular Bulbs 


These are homologues to the bulb of the penis and cor- 
pus spongiosum of the male. They are two richly vascu- 
lar erectile masses that surround the urethra and vaginal 
opening, and are partially covered by the bulbocaver- 
nosus muscles (Figure 2-4). They are found superficial 
to the perineal membrane and their posterior ends are 
in contact with Bartholin glands. Anteriorly, they are 
joined to one another and to the clitoris. 


Clinical Correlation 


e The proximity of the Bartholin glands to the ves- 
tibular bulbs accounts for the significant bleeding 
often encountered with Bartholin gland excision. 


Greater Vestibular or Bartholin Glands 


These are the homologues of the male bulbourethral 
or Cowper glands. They are in contact with, and often 
overlapped by, the posterior ends of the vestibular 
bulbs. Each gland duct opens at the vaginal vestibule 
at approximately 5- and 7-o’clock positions. 
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FIGURE 2-4 Dissection of labia minorum. 


Clinical Correlations 


e Contraction of the bulbocavernosus muscle during 
sexual arousal stimulates gland secretion of small 
amounts of mucous material, which may serve to 
lubricate the vaginal opening. 

e Obstruction of the Bartholin ducts from inflam- 
mation or infection can lead to symptomatic cysts 
or abscesses, which are surgically drained. As dis- 
cussed above, the incision should be made inside 
the Hart’s line. Symptomatic or recurrent cysts may 
require marsupialization or gland excision. 


PERINEUM 
Key Point 


e An arbitrary line joining the ischial tuberosities 
divides the perineum into the anterior or urogenital 
triangle, and a posterior or anal triangle. 


The perineum is the diamond-shaped area between the 
thighs that extends from the skin in this area to the 
inferior fascia of the pelvic diaphragm superiorly. 
The anterior, posterior, and lateral boundaries of the 
perineum are the same as those of the bony pelvic 
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outlet. These include the pubic symphysis anteriorly, 
ischiopubic rami and ischial tuberosities anterolater- 
ally, coccyx posteriorly, and sacrotuberous ligaments 
posterolaterally. An arbitrary line joining the ischial 
tuberosities divides the perineum into the anterior 
or urogenital triangle, and a posterior or anal triangle 
(Figure 2-3). 


Anterior (Urogenital) Triangle 
Key Point 


e The perineal membrane further divides the anterior 
perineal triangle into a superficial and a deep space. 
The deep space is bounded superiorly by the infe- 
rior fascia of the levator ani muscles. 


The structures that comprise the external female 
genitalia or vulva lie in the anterior perineal trian- 
gle. The base of this triangle lies between the ischial 
tuberosities and generally overlies the superficial trans- 
verse perineal muscles. The perineal membrane further 
divides the anterior perineal triangle into a superficial 
and a deep space (Figure 2-5). The superficial perineal 
space lies below or inferior to the perineal mem- 
brane and the deep space lies above or superior to 
the membrane. 
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FIGURE 2-5 Superficial and deep anterior and perineal triangles. 


Superficial Space of the Anterior 
Perineal Triangle 


This space lies between Colles’ fascia inferiorly and 
the perineal membrane superiorly. It contains the stri- 
ated ischiocavernosus, bulbocavernosus, and superfi- 
cial transverse perineal muscles, and branches of the 
pudendal vessels and nerve. In addition, the clitoris, 
vestibular bulbs, and Bartholin glands lie within the 
space and the urethra and vagina traverse it (Figure 2-5). 


Ischiocavernosus Muscle 

This muscle attaches to the medial aspect of the ischial 
tuberosities posteriorly and the ischiopubic rami later- 
ally. Anteriorly, it attaches to the crus of the clitoris. 
The ischiocavernosus muscle is innervated by muscu- 
lar branches of the perineal nerve, which is a branch 
of the pudendal nerve. The dorsal nerve of the clitoris 
courses deep into this muscle.! 


Clinical Correlation 


e Contraction of the ischiocavernosus muscle during 
sexual arousal may help maintain clitoral erection 
by compressing the crus of the clitoris, thus delay- 
ing venous drainage. 


Bulbocavernosus Muscles 
These muscles, also termed bulbospongiosus muscles, 
surround the vaginal opening and partially cover 


the superficial portion of the vestibular bulbs and 
Bartholin glands. They attach to the body of the clito- 
ris anteriorly and the perineal body posteriorly. 


Clinical Correlation 


e Contraction of the bulbocavernosus muscles may 
contribute to the release of secretions from Bartholin 
glands. They may also contribute to clitoral erection 
by compressing the deep dorsal vein of the clitoris. 


Superficial Transverse Perineal Muscles 

These are narrow strips of muscles that attach to 
the ischial tuberosity laterally and the perineal body 
medially. 


Clinical Correlation 


e The superficial transverse perineal muscle may be 
attenuated or even absent, but when present, con- 
tribute to the perineal body as discussed later. 


Deep Space of the Anterior Perineal Triangle 


This “space” lies deep into the perineal membrane. 
It is partially bounded superiorly by the inferior fas- 
cia of the levator ani muscles. In women, the levator 
muscles lack direct attachments to the urethra and 
thus, the “deep space” is continuous with the pel- 
vic cavity as described below.” Parts of urethra and 
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vagina, branches of the internal pudendal artery, and 
portions of the dorsal nerve and vein of the clitoris 
are found within this area. It also contains the com- 
pressor urethrae, urethrovaginal sphincter, and exter- 
nal urethral sphincter muscles as described later in 
the chapter. 


Perineal Membrane (Urogenital Diaphragm) 


Traditionally, the urogenital diaphragm is described 
as consisting of the deep transverse perineal muscles 
and sphincter urethrae muscles between the inferior 
fascia of the urogenital diaphragm (perineal mem- 
brane) and the superior fascia of the urogenital dia- 
phragm. However, the term “diaphragm” generally 
implies a closed compartment. As described above, 
the deep space is an open compartment. It is bounded 
inferiorly by the perineal membrane and extends up 
into the pelvis.? As a result, when describing perineal 
anatomy, the terms urogenital diaphragm and inferior fas- 
cia of the urogenital diaphragm are misnomers and have 
been replaced by the anatomically correct term perineal 
membrane.’ 

The perineal membrane has recently been shown 
to consist of two histologically, and probably func- 
tionally, distinct portions that span the opening of the 
anterior pelvic outlet.* The dorsal or posterior portion 
consists of a sheet of dense fibrous tissue that attaches 
laterally to the ishiopubic rami and medially to the 
distal third of the vagina and to the perineal body. The 
ventral or anterior portion of the perineal membrane is 
intimately associated with the compressor urethrae and 
urethrovaginal sphincter muscles, previously called the 
deep transverse perineal muscles in the female.” In addi- 
tion, the ventral portion of the perineal membrane is 
continuous with the distal insertion of the arcus ten- 
dineus fascia pelvis, which can best be appreciated 
during dissection of the retropubic space (Figure 2-6). 
In the above-mentioned histology study, the deep or 
superior surface of the perineal membrane was shown 
to have direct connections to the levator ani muscles 
and the superficial or inferior surface of the membrane 
was fused with the vestibular bulb and clitoral crus. A 
follow-up magnetic resonance imaging (MRI) study 
showed that many of the distinct anatomic features 
of the perineal membrane described above could be 
seen with MRI.’ 


Clinical Correlations 


e The perineal membrane provides support to the 
distal vagina and urethra by attaching these struc- 
tures to the bony pelvis. In addition, its attachments 
to the levator ani muscles suggest that the perineal 
membrane may play a more active role in support 
than what was previously thought. 


FIGURE 2-6 Retropubic space of Retzius demonstrating 
the white line (ATFP). PS, pubic symphysis; ATLA, arcus 
tendineus levator ani; ATFP, arcus tendineus fascia pelvis; 
OC, obturator canal; LA, levator ani. 


e During cadaver dissections, attachments of the 
perineal membrane to the lateral vaginal walls can 
generally be identified approximately at the level of 
the hymeneal remnants. 


Perineal Body 


The perineal body is a mass of dense connective tissue 
found between the distal third of the posterior vaginal 
wall and the anus below the pelvic floor (Figure 2-7). 
It is largely formed by the midline connection between 
the two halves of the perineal membrane.° Distal or 
superficial to the perineal membrane, the medial ends 
of the bulbocavernosus and superficial transverse 
perineal muscles also contribute to the perineal body. 
Deep into the perineal membrane, fibers of the pubo- 
visceral portion of the levator ani attach to the perineal 
body. The perineal body has direct attachments to the 
posterior vaginal wall anteriorly and the external anal 
sphincter posteriorly. In the sagittal plane, the perineal 
body is triangular in shape with a base that is much 
wider than its apex. The apex of the perineal body 
extends 2 to 3 cm above the hymeneal ring. The rela- 
tionships of the perineal body in reference to posterior 
compartment anatomy were demonstrated in a recent 
MRI study.” 


Clinical Correlations 


e Clinical assessment of perineal body length takes 
into account the anterior portion of the external 
anal sphincter as well as the posterior vaginal wall 
and anterior anal wall thickness. 

e The perineal body contributes to support the dis- 
tal vagina and rectum; therefore, during episiotomy 
repairs and perineal reconstructive procedures 
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FIGURE 2-7 Sagittal view of pelvic musculature. Attachments of the pelvic musculature to the sidewall is illustrated as 


well as the location of the perineal body. 


emphasis should placed on reapproximation of the 
torn ends of the anatomic structures that form the 
perineal body. 


Posterior (Anal) Triangle 
Key Point 


e The pudendal or Alcock canal is a splitting of the 
obturator internus fascia on the lateral walls of 
the posterior perineal triangle through which the 
pudendal neurovascular bundle passes. 


This triangle contains the anal canal, anal sphincter 
complex, ischioanal fossa, and branches of the internal 
pudendal vessels and pudendal nerve (Figure 2-8). It 
is bounded deeply by the fascia overlying the inferior 
surface of the levator ani muscles, and laterally by the 
fascia overlying the medial surface of the obturator 
internus muscles. 


Clinical Correlations 


e The pudendal or Alcock canal (Figure 2-9) is a split- 
ting of the obturator internus fascia on the lateral 
walls of the posterior perineal triangle. It allows 
path of the internal pudendal vessels and puden- 
dal nerve before these structures split into terminal 
branches to supply the structures of the vulva and 
perineum (Figure 2-9). 

e The inferior rectal nerve often courses through 
the ischioanal fossa without entering the pudendal 
canal.! 


The ischioanal fossa, formerly known as the ischio- 
rectal fossa, is primarily filled with adipose tissue 
and contains branches of the pudendal vessels and 
pudendal nerve (Figure 2-10). The anal canal and 
anal sphincter complex lie in the center of this fossa. 
The boundaries of the fossa include (1) the inferior 
fascia of the levator ani muscles superior and medi- 
ally, (2) the fascia covering the medial surface of the 
obturator internus muscles and ischial tuberosities 
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FIGURE 2-8 Posterior anal triangle. 


Internal iliac Cauda equina 
artery 

Superior gluteal 
External iliac artery 
artery 


Anterior sacral 


f ; foramina 
Inguinal ligament 


Obturator canal 
with entering 
obturator nerve 
and artery 


Obturator muscle 
Internal pudendal 


Arcus tendineus 
artery 


levator ani 
Arcus tendineus Ischial spine 
taspia pelvis Lesser sciatic 


foramen 


Obturator 
internus muscle 


Levator ani muscle 


Internal pudendal artery 
and pudendal nerve in Alcock’s canal Ischial tuberosity 


FIGURE 2-9 The pudendal (Alcock) canal and lumbosacral trunk (LST). 
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FIGURE 2-10 Ischioanal fossa and anal canal. 


laterally, and (3) the lower border of the gluteus maxi- 
mus muscles and sacrotuberous ligaments posterior 
and laterally. The contents of the ischioanal fossa 
extend to the anterior perineal triangle deep into the 
perineal membrane. Posterior to the anus, the con- 
tents of the fossa are continuous across the midline 
except for the attachments of the external anal sphinc- 
ter fibers to the coccyx. 


Clinical Correlation 


e The continuity of the ischioanal fossa across peri- 
neal compartments and across the midline pos- 
teriorly allows fluid, infection, and malignancy to 
spread from one side of the anal canal to the other, 
and also into the anterior perineal triangle deep into 
the perineal membrane. 


Anal Sphincter Complex 
Key Point 
e The anal sphincter complex consists of the external 


and internal anal sphincters and the puborectalis 
muscle. 
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The anal sphincter complex consists of the external 
and internal anal sphincters and the puborectalis mus- 
cle (Figure 2-10). 


External Anal Sphincter 

This sphincter consists of striated or skeletal muscle 
and is responsible for the squeeze pressure of the anal 
canal. It surrounds the distal anal canal and consists of 
a superficial and a deep portion. The more superficial 
fibers lie distal or below the internal sphincter and are 
separated from the anal epithelium only by submu- 
cosa. The deep fibers blend with the lowest fibers of 
the puborectalis muscle. The external anal sphincter 
is primarily innervated by the inferior anal nerve, also 
known as the inferior rectal or inferior hemorrhoidal 
nerve. This nerve can be a branch of the pudendal 
nerve or may arise directly from the sacral plexus.! 
The inferior anal nerve communicates with the peri- 
neal branch of the posterior femoral cutaneous nerve, 
which also contributes to the innervation of the peri- 
anal skin. 


Internal Anal Sphincter 

This sphincter represents the distal thickening of the 
circular smooth muscle layer of the anal wall. It is 
under the control of the autonomic nervous system 
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and is responsible for approximately 80% of the rest- 
ing pressure of the anal canal.’ 


Puborectalis Muscle 

This muscle comprises the medial portion of the leva- 
tor ani muscle that arises on either side from the inner 
surface of the pubic bones. It passes behind the rec- 
tum, and forms a sling behind the anorectal junction, 
contributing to the anorectal angle and possibly to 
fecal continence. 


BONY PELVIS 


The bony pelvis comprises the two hipbones, also 
known as the innominate or coxal bones; the sacrum; and 
the coccyx (Figure 2-11). The hipbones consist of the 
ilium, ischium, and pubis, which fuse at the acetabulum, 
a cup-shaped structure that articulates with the head of 
the femur. The ilium articulates with the sacrum poste- 
riorly at the sacroiliac joint, and the pubic bones articu- 
late with each other anteriorly at the symphysis pubis. 
The sacroiliac joint is a synovial joint that connects the 
articular surfaces of the sacrum and ilium. This joint 
and its ligaments contribute significantly to the stabil- 
ity of the bony pelvis. The symphysis pubis is a carti- 
laginous joint, which connects the articular surfaces of 
the pubic bones through a fibrocartilaginous disc. 
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FIGURE 2-11 Bony pelvis. 


The ischial spines are clinically important bony 
prominences that project posteromedially from the 
medial surface of the ischium approximately at the 
level of the fifth sacral vertebra (S5). 


Pelvic Openings 


The posterior, lateral, and inferior walls of the pelvis 
have several openings through which many important 
structures pass. The large obturator foramen between 
the ischium and pubis is filled almost completely by 
the obturator membrane (Figure 2-12). In the supe- 
rior portion of this membrane, a small opening known 
as the obturator canal, allows passage of the obtura- 
tor neurovascular bundle into the medial or adductor 
compartment of the thigh. 

The posterolateral walls of the pelvis are not covered 
by bone. Two important ligaments, the sacrospinous 
and sacrotuberous, convert the greater and lesser sciatic 
notches of the ischium into the greater sciatic foramen 
and lesser sciatic foramen. The piriformis muscle, supe- 
rior and inferior gluteal vessels (Figure 2-12A), internal 
pudendal vessels and pudendal nerve, sciatic nerve, 
and other branches of the sacral nerve plexus pass 
through the greater sciatic foramen (Figure 2-12B). 
The internal pudendal vessels, pudendal nerve, and 
obturator internus muscle tendon pass through the 
lesser sciatic foramen. 
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FIGURE 2-12 Greater sciatic foramen (GSF) and 
lesser sciatic foramen (LSF). A. Ventral view of 
greater sciatic foramen. B. Dorsal view of greater 
sciatic foramen. LST, lumbosacral trunk. 


Posteriorly, four pairs of pelvic sacral foramina Clinical Correlations 
allow passage of the anterior divisions of the first . 
four sacral nerves and lateral sacral arteries and veins ° Understanding the anatomy related to the greater 


(Figure 2-13). sciatic foramen is critical to avoid neurovascular 
The urogenital hiatus is the U-shaped opening in injury during sacrospinous ligament fixation pro- 
the pelvic floor muscles through which the urethra, cedures and when administering pudendal nerve 
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e Weakening and opening of the urogenital hiatus 
from neuromuscular injury to the pelvic floor mus- 
cles is thought to contribute to urogenital prolapse 
as described later in the chapter. 


Ligaments 
Key Point 


e The round and broad ligaments of the uterus consist of 
smooth muscle and loose areolar tissue, respectively, 
and do not contribute to the support of the uterus 
and adnexa. In contrast, the cardinal and uterosacral 
ligaments do contribute to pelvic organ support. 


Although the term ligament is most often used to 
describe dense connective tissue that connects 
two bones, the “ligaments” of the pelvis are variable 
in composition, site of attachments, and function. 
The pelvic ligaments range from connective tissue 
structures that support the bony pelvis and pelvic 
organs to smooth muscle and loose areolar tissue that 
add no significant support. The sacrospinous, sacrotu- 
berous, and anterior longitudinal ligament of the sacrum 
consist of dense connective tissue that join bony 
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structures and contribute to the stability of the bony 
pelvis. The round and broad “ligaments” of the uterus 
consist of smooth muscle and loose areolar tissue, 
respectively, and do not contribute to the support of 
the uterus and adnexae. In contrast, the cardinal and 
uterosacral “ligaments” do contribute to the support of 
the uterus and upper third of the vagina. The cardinal 
ligaments primarily consist of perivesical connective 
tissue and nerves and are vertically oriented in the 
anatomic or standing position. The wterosacral liga- 
ments consist primarily of smooth muscle and contain 
some of the pelvic autonomic nerves. In the anatomic 
position, the uterosacral ligaments are directed posteri- 
orly and oriented almost horizontal to the floor. 


Clinical Correlations 


e The sacrospinous and anterior longitudinal liga- 
ment serve as suture fixation sites in suspensory 
procedures used to correct pelvic organ prolapse. 

e The iliopectineal ligament, also termed Cooper’s 
ligament, is a thickening in the periosteum of the 
pubic bone, which is often used to anchor sutures 
in retropubic bladder neck suspension proce- 
dures such as the Burch urethropexy procedure 
(Figure 2-14). 
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FIGURE 2-14 Cooper's ligament. Sutures are placed 
from the periurethral fascia to Cooper's ligament for a 
Burch procedure. 


PELVIC WALL MUSCLES 
AND FASCIA 


Muscles 


The posterior, lateral, and inferior walls of the pel- 
vis are partially covered by striated muscles and their 
investing layers of parietal fasciae. The levator ani mus- 
cles represent the main muscular component of the 
pelvic floor and are discussed later in the chapter. 


Piriformis Muscle 


This muscle arises from the anterior and lateral sur- 
face of the sacrum and partially fills the posterolat- 
eral pelvic walls. It exits the pelvis through the greater 
sciatic foramen, attaches to the greater trochanter of 
the femur, and functions as an external or lateral hip 
rotator. The piriformis muscle also functions as a thigh 
abductor when the thigh is flexed. 


Clinical Correlation 


e The sacral nerves and sacral plexus branches are 
intimately associated with the piriformis mus- 
cle. Many variations in anatomy of the piriformis 
muscle and sacral nerve branches exist, including 
sciatic nerve perforation of the muscle.'° Stretch 
injury to the piriformis muscle may cause “sciatic 
nerve”—type pain or persistent hip pain that can be 
confused with other pelvic pathology. Imaging and 
physical therapy evaluation may be warranted in 
women who present with these symptoms. 


Obturator Internus Muscle 


This muscle partially fills the sidewalls of the pelvis. It 
arises from the pelvic surfaces of the ilium and ischium, 


and from the obturator membrane. It exits the pelvis 
through the lesser sciatic foramen, attaches to the greater 
trochanter of the femur, and as the piriformis muscles, 
it functions as an external hip rotator. 


Fascia 


The fascia that invests striated muscles is termed pari- 
etal fascia. Histologically, this tissue consists of regular 
arrangements of collagen. Pelvic parietal fascia pro- 
vides muscle attachment to the bony pelvis and serves 
as anchoring points for visceral fascia, also termed endo- 
pelvic fascia, which will be described later in the chap- 
ter. Condensations or thickening of the parietal fascia 
covering the medial surface of the obturator internus 
and levator ani muscles serve special functions. The 
arcus tendineus levator ani is a condensation of fascia 
covering the medial surface of the obturator internus 
muscle. This structure serves as the point of origin for 
parts of the very important levator ani muscles. The 
arcus tendineus fascia pelvis is a condensation of fascia 
covering the medial aspect of the obturator internus 
and levator ani muscles. It represents the lateral point 
of attachment for the distal portion of the anterior 
vaginal wall. The proximal portion of the arcus tendin- 
eus fascia pelvis also contributes to the lateral point of 
attachment for the iliococcygeal muscles. 


LOWER URINARY TRACT 
STRUCTURES AND SPHINCTERIC 
MECHANISM 


Bladder 


The bladder is a hollow organ that allows storage 
and evacuation of urine. Anteriorly, the bladder rests 
against the anterior abdominal wall and posteriorly it 
rests against the vagina and cervix (Figures 2-15 and 
2-16). Inferiorly and laterally, the bladder is in con- 
tact with the inner surface of the pubic bones. In this 
retropubic position, the bladder is devoid of perito- 
neal covering and not in contact with other visceral 
structures. The reflection of the bladder onto the 
abdominal wall is triangular in shape. The apex of 
this triangle is continuous with the median umbilical 
ligament or urachus, which represents the obliterated 
remnant of the fetal allantois. 


Clinical Correlations 


e Because the apex of the bladder is highest in the 
midline, this is the area where bladder injury is most 
likely to result during peritoneal entry. For this rea- 
son, it is important to drain the bladder prior to 
abdominal entry. 
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FIGURE 2-16 Lower urinary tract anatomy including course of the ureter. 
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e ‘Transection of a patent urachus can result in extrav- 
asation of urine into the abdominal cavity. A pat- 
ent urachus may also lead to extravasation of urine 
through the umbilicus or to urachal cysts and diver- 
ticula. When symptomatic, a patent urachus can be 
excised or ligated. 

e The preferred location for an intentional cystotomy 
is the retropubic or extraperitoneal portion of the 
bladder close to the dome. In this location the blad- 
der is not in contact with other visceral structures 
and the risk of fistula formation is minimal. 


The bladder wall consists of coarse bundles of smooth 
muscle known as the detrusor muscle, which extends 
into the upper part of the urethra. Although separate 
layers of the detrusor are described, they are not as 
well defined as the layers of other viscous structures 
such as the bowel or the ureter. The innermost layer 
of the bladder wall is plexiform and can be seen from 
the pattern of trabeculations often noted during cys- 
toscopy. The mucosa of the bladder consists of transi- 
tional epithelium. 

The bladder can be divided into a dome and a base 
approximately at level of the ureteral orifices. The 
dome is thin walled and distensible, whereas the base 
has a thicker wall that undergoes less distention during 
filling. The bladder base consists of the vesical trigone 
and the detrusor loops, two U-shaped bands of fibers 


Pubic — N 
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found at the vesical neck, the area where the urethra 
enters the bladder wall. 


Urethra and Striated Urogenital 
Sphincter Complex 


The female urethra is a complex organ that is 3 to 
4 cm in length. The lumen of the urethra begins at the 
internal urinary meatus, and then courses through the 
bladder base for less than a centimeter. This region of 
the bladder where the urethral lumen traverses the 
bladder base is called the vesical neck. The distal two- 
thirds of the urethra are fused with the anterior vagi- 
nal wall. 

The walls of the urethra begin outside the bladder 
wall. They consist of two layers of smooth muscle, an 
inner longitudinal and an outer circular, which is in 
turn surrounded by a circular layer of skeletal muscle 
referred to as the sphincter urethra or rhabdosphinc- 
ter. Approximately at the junction of the middle and 
lower third of the urethra, and just above the perineal 
membrane, two strap skeletal muscles known as the 
urethrovaginal sphincter and compressor urethrae are 
found. These muscles were previously known as the 
deep transverse perineal muscles in females and together 
with the sphincter urethrae constitute the striated uro- 
genital sphincter complex (Figure 2-17). Together, these 
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three muscles function as a unit and have a complex 
and controversial innervation as described below. 
Their fibers combine to provide constant tone, with 
emergency reflex activity mainly in the distal half of 
the urethra where the urethrovaginal sphincter and com- 
pressor urethrae are found. 

Distal to the level of the perineal membrane, the 
walls of the urethra consist of fibrous tissue, serving 
as the nozzle that directs the urine stream. The ure- 
thra has a prominent submucosal layer that is lined 
by hormone-sensitive stratified squamous epithelium. 
Within the submucosal layer on the dorsal or vaginal 
surface of the urethra is a group of glands known as 
the paraurethral glands, which open into the lumen 
of the dorsal surface of the urethra. Duct openings of 
the two most prominent glands, termed Skene glands, 
are seen on the inner surface of the external urethral 
orifice at the vestibule. 


Clinical Correlation 


e Obstruction of the paraurethral gland ducts can 
result in cyst formation, and chronic infection 
of the paraurethral glands can lead to urethral 
diverticula. 


The urethra receives its blood supply from branches of 
the vesical and internal pudendal arteries. The puden- 
dal nerve innervates the most distal part of the stri- 
ated urogenital sphincter complex. Somatic efferent 
branches of the pelvic nerve, a component of the infe- 
rior hypogastric (pelvic plexus) variably innervate the 
sphincter urethra. 


Ureters 


A detailed description of the pelvic ureter appears 
under the pelvic sidewall retroperitoneal space section 
on pages 27-28. 


RECTUM 


The rectum is continuous with the sigmoid colon 
approximately at the level of the third sacral verte- 
bra (S3) and it functions as a temporary storage site 
for feces. It descends on the anterior surface of the 
sacrum for about 12 cm and ends in the anal canal 
after passing through the levator hiatus. The anterior 
and lateral portions of the proximal two-thirds of the 
rectum are covered by peritoneum. The peritoneum is 
then reflected onto the posterior vaginal wall forming 
the posterior cul-de-sac of Douglas, also termed the rec- 
touterine pouch. In women, the posterior cul-de-sac is 
located approximately 5 to 6 cm from the anal orifice 
and can be palpated manually during rectal or vaginal 
examination. In its proximal portion, the rectal wall is 


similar to that of the sigmoid, but near its termination 
it becomes dilated to form the rectal ampulla, which 
begins below the posterior cul-de-sac peritoneum 
and extends inferiorly to the level of the pelvic floor 
muscles. 

The rectum contains several, usually three trans- 
verse folds, known as the plicae transversales recti, or 
valves of Houston. The largest and most constant 
of these folds is located anteriorly and to the right, 
approximately 8 cm from the anal orifice. 


Clinical Correlations 


e In the empty state, the transverse rectal folds may 
overlap each other, making it difficult at times to 
manipulate an examining finger or endoscopy tube 
past this level. 

e These folds may contribute to fecal continence by 
supporting fecal matter above the anal canal. 


BLOOD SUPPLY 


Pelvis 


The pelvic organs are supplied by the visceral 
branches of the internal iliac (hypogastric) artery 
and by direct branches from the abdominal aorta 
(Figure 2-18). The internal iliac artery generally 
divides into an anterior and posterior division in the 
area of the greater sciatic foramen. Each division has 
three parietal branches that supply nonvisceral struc- 
tures such as striated muscles. The iliolumbar, lateral 
sacral, and superior gluteal arteries are the three pari- 
etal branches of the posterior division (Figure 2-18). 
The obturator, internal pudendal, and inferior gluteal 
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FIGURE 2-18 Hypogastric (internal iliac) artery. Posterior 
division branches: iliolumbar, lateral sacral and superior 
gluteal arteries. LCIV, left common iliac vein; RCIA, right 
common iliac artery. 
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arteries are parietal branches that most commonly 
arise from the anterior division (Figure 2-19). The 
remaining branches of the anterior division supply 
the pelvic viscera (bladder, uterus, vagina, and rec- 
tum) and accordingly are termed visceral branches. 
These include the uterine, vaginal, middle rectal, and 
the superior vesical arteries. Several superior vesical 
arteries generally arise from the patent part of the 
umbilical arteries. The distal and obliterated portions 
of the umbilical arteries course toward the ante- 
rior abdominal wall and form the medial umbilical 
ligaments. The inferior vesical artery, when present, 
often arises from either the internal pudendal or the 
vaginal arteries (Figure 2-19). 
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FIGURE 2-19 Blood supply to the pelvis. 


Clinical Correlations 


e Although great variation exists in the branching 
pattern of the anterior division, the umbilical and 
obturator arteries are commonly the first branches 
of the anterior division and the internal pudendal 
and inferior gluteal arteries are commonly the dis- 
tal, or terminal branches, of the anterior division. 

e During internal iliac (hypogastric) artery ligation, 
efforts should be made to ligate the internal iliac 
distal to the posterior division branches to preserve 
collateral blood supply. 


The two most important branches of the aorta that 
contribute to the blood supply of the pelvic organs are 
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FIGURE 2-20 Right pelvic sidewall. 


the ovarian and superior rectal arteries (Figure 2-20). 
The ovarian arteries, which arise directly from the aorta 
just inferior to the renal vessels, anastomose with the 
ascending branch of the uterine artery. These anasto- 
moses contribute to the blood supply of the uterus and 
adnexa. The superior rectal artery, which is the terminal 
branch of the inferior mesenteric artery, courses pos- 
terior to the rectum, and splits into two branches that 
anastomose with the middle rectal arteries on each 
side of the rectum. The superior rectal artery thus con- 
tributes to the blood supply to the rectum and vagina. 

Other important anastomoses between the aorta 
and internal iliac arteries include those of the middle 
sacral artery with the lateral sacral arteries and lum- 
bar arteries with the iliolumbar arteries. These anas- 
tomosis contribute to the collateral blood supply to 
the pelvis. 


Perineum 


The external pudendal artery is a branch of the femoral 
artery and supplies the skin and subcutaneous tissue 
of the mons pubis. The internal pudendal artery is one 
of the terminal branches of the internal iliac artery. It 
has a long course from its origin and the association of 
this vessel to other structures has clinical importance. 
It exits the pelvis through the greater sciatic foramen 
below the piriformis muscle, passes behind the ischial 
spines, and reenters the perineum through the lesser sci- 
atic foramen. It has a variable course, usually 2 to 3 cm, 
through the pudendal or Alcock canal, and then divides 
into terminal branches (Figure 2-9). These are the infe- 
rior rectal, perineal, and clitoral arteries. Branches to 
the perineum sometimes arise from the pudendal artery 


before it exits the pelvis; these vessels are called acces- 
sory pudendal or accessory perineal arteries. 


Key Point 


e The blood supply to the pelvic viscera arises primar- 
ily from the internal iliac arteries. Direct branches 
of the aorta, such as the ovarian and superior rec- 
tal, also contribute. Extensive collateral circulation 
between the aorta and iliac vessels exists. 


Clinical Correlation 


e Accessory pudendal and perineal arteries usually 
reach the perineum by coursing through the retro- 
pubic space making them vulnerable to injury dur- 
ing midurethral sling procedures. Injury to these 
accessory vessels may account for the more severe 
hemorrhage infrequently encountered during these 
procedures. 


NEUROANATOMY 


Visceral Innervation 


Nerve supply to the visceral structures in the pelvis 
arises from the autonomic nervous system. The two 
most important components of this system in the pel- 
vis include the superior and inferior hypogastric plexuses. 
The superior hypogastric plexus, also known as the pre- 
sacral nerve, is an extension of the aortic plexus found 
below the aortic bifurcation. This plexus primarily 
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contains sympathetic fibers and sensory afferent fibers 
from the uterus. 


Clinical Correlation 


e The sensory afferent fibers contained within the 
superior hypogastric plexus are targeted in presa- 
cral neurectomy, a surgical procedure performed to 
treat dysmenorrhea and central pelvic pain refrac- 
tory to medical management. 


The superior hypogastric plexus terminates by divid- 
ing into the right and left hypogastric nerves. These 
nerves join parasympathetic efferents from the second 
through the fourth sacral nerve roots (pelvic splachnic 
nerves or nervi erigentes) to form the inferior hypogas- 
tric or pelvic plexus. 

Fibers of the inferior hypogastric plexus accompany 
the branches of the internal iliac artery to the pelvic vis- 
cera and are divided into three portions that are named 
according to the vessels they accompany. These are the 
vesical, uterovaginal (Frankenhéuser ganglion), and 
middle rectal plexuses. The uterovaginal plexus com- 
municates with the ovarian plexus, an extension of 
the renal plexus, within the infundibulopelvic ligament. 
Clitoral erection requires parasympathetic visceral effer- 
ents. Parasympathetic extensions of the inferior hypo- 
gastric plexus reach the perineum along the vagina and 
urethra to innervate the clitoris and vestibular bulbs. 
Sympathetic fibers reach the perineum with the puden- 
dal nerve. 


Key Point 


e The pelvic viscera are innervated by the autonomic 
nervous system via the superior (sympathetic) and 
the inferior hypogastric (parasympathetic) plexuses. 


Clinical Correlation 


e Injury to the branches of the inferior hypogastric 
plexus during cancer debulking or other exten- 
sive pelvic surgeries can lead to varying degrees of 
voiding, sexual, and defecatory dysfunction. These 
organ dysfunctions have led to the development of 
nerve-sparing radical cancer surgery. 


Somatic Innervation 
Perineum 


The perineal nerve, dorsal nerve of the clitoris, and infe- 
rior anal nerve are the terminal branches of the puden- 
dal nerve that provide the majority of the sensory 
and motor innervation to the perineal structures. The 


pudendal nerve is a branch of the sacral plexus and is 
formed by the anterior rami of the second through the 
fourth sacral nerves (S2-S4). It has a course and dis- 
tribution similar to the internal pudendal artery. 


Clinical Correlations 


e The clitoral and perineal branches of the pudendal 
nerve should be at low risk for direct nerve injury 
during midurethral slings and similar procedures as 
they course distal to the ventral portion of the peri- 
neal membrane. 

e The inferior rectal nerve might be at risk for injury 
during procedures that involve passage of needles 
through the ischioanal fossa. 


The ilioinguinal and iliohypogastric nerves mainly 
originate from the anterior rami of the first lumbar 
nerve (L1) with varying contributions from the 12th 
thoracic (T12) nerve. Branches of these nerves also 
contribute to the sensory innervation of the vulva. The 
iliohypogastric nerve provides sensation to the skin 
over the suprapubic area, and the ilioinguinal nerve 
supplies the skin of the lower abdominal wall and 
upper portion of the labia majora and medial portion 
of the thigh through its inguinal branch (Figure 2-21). 
These two nerves pierce the internal oblique muscles 
2 to 3 cm medial and 2 to 3 cm inferior to the anterior 
superior iliac spine.!!!? 


Clinical Correlations 


e The ilioinguinal and iliohypogastric nerves can 
be entrapped during closure of low transverse inci- 
sions, especially if incisions extend beyond the lat- 
eral borders of the rectus muscle. They may also be 
injured by placement of lower abdominal accessory 
trocars. Some women may present days to months 
after surgery with sharp incisional pain or burning 
sensation that radiates to the inguinal region. 

e The risk of iliohypogastric and ilioinguinal nerve 
injury should be minimized when lateral trocars are 
placed superior to the anterior superior iliac spines 
and low transverse fascial incisions are not extended 
beyond the lateral borders of the rectus muscle. '” 


VAGINAL ANATOMY 
AND SUPPORT 


Key Point 
e The interaction between the pelvic floor muscles 


and connective tissue is essential for normal pelvic 
organ orientation and support. 
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FIGURE 2-21 Nerves of the pelvic floor. 


The etiology of pelvic floor prolapse is complex and mul- 
tifactorial. It likely includes a combination of acquired 
dysfunction of pelvic floor muscles and/or connective 
tissue as well as genetic predisposition. However, the 
interaction between the pelvic floor muscles and con- 
nective tissue is essential for normal pelvic organ orien- 
tation and support. The information presented in this 
chapter is based on a current review of the literature. 1° 


LEVATOR ANI MUSCLE SUPPORT 


The levator ani muscles are the most important mus- 
cles in the pelvic floor and represent a critical compo- 
nent of pelvic organ support (Figure 2-22). The normal 
levators maintain a constant state of contraction, thus 
providing an active floor that supports the weight of 
the abdominopelvic contents against the forces of 
intra-abdominal pressure.'* This action is thought to 
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prevent constant or excessive strain on the pelvic “liga- 
ments” and “fascia.” The normal resting contraction 
of the levators is maintained by the action of type I 
(slow twitch) fibers, which predominate in this mus- 
cle." This baseline activity of the levators keeps the 
urogenital hiatus closed and draws the distal parts 
of the urethra, vagina, and rectum toward the pubic 
bones. Type II (fast twitch) muscle fibers allow for 
reflex muscle contraction elicited by sudden increases 
in abdominal pressure. The levators can also be volun- 
tarily contracted as with Kegel exercises. Relaxation of 
the levators occurs only briefly and intermittently dur- 
ing the processes of evacuation (voiding, defecation) 
and parturition. 

The levator ani muscle is a complex unit, which 
consists of several muscle components with different 
origins and insertions and, therefore, different func- 
tions. Knowing the precise attachments, function, and 
innervation of each of the levator ani component allows 
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FIGURE 2-22 View of levator ani muscles from above. 


better understanding of the various clinical manifesta- 
tions that may result from specific injuries (ie, anterior 
vaginal wall prolapse and stress urinary incontinence 
with injury to the pubovaginal muscle). 

The pubococcygeus, puborectalis, and iliococcy- 
geus are the three components of the muscle recog- 
nized in Terminologia Anatomica. The pubococcygeus 
is further divided into the pubovaginalis, puboanalis, 
and puboperineal muscles according to fiber attach- 
ments. Due to the significant attachments of the pubo- 
coccygeus to the walls of the pelvic viscera, the term 
pubovisceral muscle is frequently used to describe this 
portion of the levator ani muscle.'®'” In an MRI study 
of 80 nulliparous women with normal pelvic support, 
the subdivisions of the levator ani muscles were clearly 
visible on magnetic resonance scans.'® 

The anterior ends of the pubococcygeus or pubovis- 
ceral muscle arise on either side from the inner surface 
of the pubic bone. The pubovaginalis refers to the medial 
fibers that attach to the lateral walls of the vagina. 
Although there are no direct attachments of the levator 
ani muscles to the urethra in females, those fibers of 
the muscle that attach to the vagina are responsible for 
elevating the urethra during a pelvic muscle contrac- 
tion and hence may contribute to urinary continence.’ 
The puboperinealis refers to the fibers that attach to the 
perineal body and draw this structure toward the pubic 
symphysis. The puboanalis refers to the fibers that attach 
to the anus at the intersphincteric groove between 
the internal and external anal sphincter. These fibers 
elevate the anus and along with the rest of the pubo- 
coccygeus, and puborectalis fibers keep the urogenital 
hiatus closed. 
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The puborectalis muscle represents the most medial 
fibers of the levator ani muscle and is considered part 
of the anal sphincter complex as described above. 

The zlococcygeus, the most posterior and thinnest 
part of the levators, has a primarily supportive role. 
It arises laterally from the arcus tendenius levator ani 
and the ischial spines, and muscle fibers from one side 
join those from the opposite side at the iliococcygeal 
(anococcygeal) raphé and the coccyx. 


Levator Plate 


The levator plate is the clinical term used to describe 
the region between the anus and the coccyx formed 
primarily by the insertion of the iliococcygeus mus- 
cles (iliococcygeal raphé). This portion of the levator 
ani muscle complex forms a supportive shelf upon 
which the rectum, the upper vagina, and the uterus 
rest away from the urogenital hiatus. A consequence of 
Berglas and Rubin 1953 landmark radiographic levator 
myography study has been the prevailing theory that 
in women with normal support, the levator plate lies 
almost parallel to the horizontal plane in the standing 
position.” A recent supine dynamic MRI study showed 
that the levator plate in women with normal support 
has a mean angle of 44.3° relative to a horizontal refer- 
ence line.”! 


Levator Ani Muscle Injury 


Another existing theory suggests that neuromuscular 
injury to the levators may lead to eventual sagging or 
vertical inclination of the levator plate and lengthening 
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FIGURE 2-23 Sagital view of pelvis. The insertions of the pubovisceralis and levator plate are visualized. 


of the urogenital hiatus (Figure 2-23).?? Consequently, 
the vaginal axis becomes more vertical and the cervix is 
oriented over the opened hiatus. The mechanical effect 
of this change is to increase strain on the connective tis- 
sue “ligaments” and “fasciae” that supports the pelvic 
viscera. This concept does not preclude primary con- 
nective tissue damage as a potential cause of prolapse, 
but explains how injury to the pelvic floor muscles 
can eventually lead to disruption of the connective tis- 
sue component of support. However, whether vertical 
inclination of the levator plate or widening or lengthen- 
ing of the urogenital hiatus occurs first is not known. 
A recent MRI study showed that 20% of primiparous 
women had defects in the levator ani muscles whereas 
no defects were identified in nulliparous women. 
Importantly, the majority of defects (18%) were iden- 
tified in the pubovisceral portion of the levators; only 
2% involved the iliococcygeal portion of the muscle, 
which is the portion of the muscle that forms the leva- 
tor plate. It is possible that birth-related neuromus- 
cular injury to the pubovisceral portion of the muscle 
eventually leads to alterations of the iliococcygeal 


portion as all muscle components are interrelated and 
form part of the same complex unit. Further studies 
are needed that correlate anatomic location of the inju- 
ries with clinical manifestations later in life. 

Recent data obtained from 2D and 3D computer 
models of cystocele formation support clinical find- 
ings that levator ani muscle impairment and connec- 
tive tissue impairment play a critical role in cystocele 
formation.” 


Levator Ani Muscle Innervation 


Traditionally, a dual innervation of the levators has 
been described where the pelvic or superior surface 
of the muscles is supplied by direct efferents from the 
second through the fifth sacral nerves, and the peri- 
neal or inferior surface is supplied by pudendal nerve 
branches. Recent literature suggests the pudendal 
nerve does not contribute to levator muscle innerva- 
tion.”?° The pudendal nerve does, however, innervate 
parts of the striated urethral sphincter and external 
anal sphincter through separate branches. Different 
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innervation of the levators and the striated urethral 
and anal sphincters may explain why some women 
develop pelvic organ prolapse and others develop uri- 
nary or fecal incontinence. 


Other Pelvic Floor Structures 


The muscles that span the pelvic floor are collectively 
known as the pelvic diaphragm. This diaphragm con- 
sists of the levator ani and coccygeus muscles along with 
their superior and inferior investing layers of fasciae. 
Inferior to the pelvic diaphragm, the perineal membrane 
and perineal body also contribute to the pelvic floor. 


PELVIC CONNECTIVE TISSUE 


Visceral (Endopelvic) Fascia 


The questionable existence of a separate layer of vag- 
inal fascia and the role of this tissue in supporting the 
urethra and bladder anteriorly and the rectum poste- 
riorly has been another area where controversy has 
persisted for over a century. The subperitoneal peri- 
vascular connective tissue and loose areolar tissue that 
exist throughout the pelvis and connects the pelvic 
viscera to the pelvic walls is known as endopelvic (vis- 
ceral) fascia. This visceral “fascia,” however, differs 
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FIGURE 2-24 Visceral connective tissue. 


anatomically and histologically from parietal fascia, 
the connective tissue that invests the striated mus- 
cles of the body as described earlier. Histologically, 
visceral fascia consists of loose arrangements of col- 
lagen, elastin, and adipose tissue, whereas parietal 
fascia is characterized by organized arrangements of 
collagen. Although parietal fascia provides attach- 
ment of muscles to bones, visceral fascia allows for 
expansion and contraction of the pelvic organs and 
encases blood vessels, lymphatics, and nerves. This 
tissue is intimately associated with the walls of the 
viscera and cannot be dissected in the same fashion 
that parietal fascia (ie, rectus fascia) can be separated 
from the corresponding skeletal muscle. Therefore, 
designation of this tissue as fascia has led to signifi- 
cant confusion and inconsistencies while describing 
pelvic anatomy and procedural steps. 


Anterior Vaginal Wall 


The terms pubocervical fascia and paravesical fascia 
are commonly used to describe the layers that support 
the bladder and urethra and the tissue that is used for 
reconstructive pelvic surgeries. However, histologic 
examination of the anterior vaginal wall has failed 
to demonstrate a separate layer of fascia between the 
vagina and the bladder (Figure 2-24).?’ The anterior 


Rectum 


~~ Sacrum 


Uterus 


Uterosacral 
ligament 


spine 


Cardinal 
ligament 


Paracolpium 


41 


CHAPTER 2 


42 


z YALdVHD 


Section! Fundamental Topics 


vaginal wall has been shown to consist of three layers: 
a mucosal layer consisting of nonkeratinized squamous 
epithelium overlying a lamina propia; a muscular layer 
consisting of smooth muscle, collagen, and elastin; and 
an adventitial layer consisting of collagen and elastin. 
The vagina is separated from the bladder anteriorly 
by the vaginal adventitia (Figure 2-25). The tissue that 
attaches the lateral walls of the vagina to the arcus 
tendineus fascia pelvis (ATFP) is a condensation of 
connective tissue that contains blood vessels, lymphat- 
ics, and nerves. This paravaginal tissue attaches to the 
vaginal wall muscularis and adventitia on each side of 
the vagina and is responsible for the appearance of the 
anterior vaginal sulci, especially in the distal half of 
the vagina. The vagina and bladder are not invested 
in their own separate layer of connective tissue cap- 
sule. Based on the histologic absence of a true “fascial” 
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FIGURE 2-25 Pubocervical and rectovaginal fascia. 


layer between the vagina and the bladder, it has been 
appropriately recommended that when describing the 
anterior vaginal wall tissue and support, terms such as 
“pubocervical fascia” or “paravesical fascia” be aban- 
doned, and replaced by more accurate descriptive 
terms such as vaginal muscularis or fibromuscular wall. 


Posterior Vaginal Wall 


Another topic of ongoing controversy is the debat- 
able presence of one or two separate fascial layer(s) 
between the vagina and the rectum.”*”? These layers 
are often indiscriminately referred to as the rectovagi- 
nal septum (RVS) or rectovaginal fascia (RVF). The 
RVS is similar to the rectovesical septum originally 
described by Denonvilliers and it is believed to be a 
peritoneal remnant. It is described as extending for 
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FIGURE 2-26 Cardinal and uterosacral ligaments. 


2 to 3 cm proximal to the perineal body and being 
absent superior to the level of the rectovaginal pouch. 
However, many have failed to demonstrate a separate 
layer of fascia between the vagina and the rectum on 
histologic examination of this region.” On histologic 
examination of the posterior vaginal wall, DeLancey 
showed that the paravaginal connective tissue that 
attaches the posterior vaginal wall to the pelvic walls 
attaches primarily to the lateral wall of the posterior 
vagina on either side; only few connective tissue fibers 
were found to cross the midline between the posterior 
vaginal wall and rectum. Thus, similar to the ante- 
rior vaginal wall the tissue labeled as “fascia,” and the 
plane dissected surgically includes portions of the vag- 
inal muscularis. 

The lateral attachments of the posterior vaginal 
walls are to the pelvic sidewalls at another condensa- 
tion of connective tissue called the ascus tendineus 
fascia rectovaginalis (Figure 2-25).*' The apex of the 
posterior wall is attached to the uterosacral ligaments, 
which extend down to the level of the cul-de-sac peri- 
toneum, and the inferior wall has direct connections to 
the perineal body and the levator ani muscles. 

Although the visceral connective tissue in the pel- 
vis is continuous and interdependent, three levels of 
vaginal connective tissue support have been described 
that help understand various clinical manifestations of 
pelvic support dysfunction (Figure 2-25).*? 


Cervical and Upper Vaginal Support 


The connective tissue that attaches lateral to the 
uterus is called the parametria and consists of what 
is clinically known as the cardinal and uterosacral 
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ligaments (Figure 2-26). These “ligaments” are con- 
densations of visceral connective tissue that have 
assumed special supportive roles. The cardinal (trans- 
verse cervical or Mackenrodt) ligaments consist primar- 
ily of perivascular connective tissue. They attach to 
the posterolateral pelvic walls near the origin of the 
internal iliac artery and surround the vessels supply- 
ing the uterus and vagina.” The uterosacral ligaments 
attach to a broad area of the sacrum posteriorly and 
form the lateral boundaries of the posterior cul-de-sac 
of Douglas. They consist primarily of smooth muscle 
and contain some of the pelvic autonomic nerves.** 
The parametria continues down the vagina as the 
paracolpium. This tissue attaches the upper part of 
the vagina to the pelvic wall, suspending it over the 
pelvic floor. These attachments are also known as 
level I support or the suspensory axis and provide the 
connective tissue support to the vaginal apex after a 
hysterectomy. 


Clinical Correlations 


e Clinical manifestations of parametrial and level I 
support defects include cervical and posthysterec- 
tomy apical prolapse, respectively. 

e Recent data describe the clinical correlation 
between anterior and apical compartment support 
and the important contribution of apical support to 
development and size of cystoceles.***° 


Mid-Vaginal Support 


The lateral walls of the mid-to-lower portions of the 
vagina are attached to the pelvic walls on each side by 
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FIGURE 2-27 Manifestations of Level | (apical) and Level II (anterior wall) support defects. A. Apical prolapse. 
B. Anterior prolapse with paravaginal defect. C. Combined anterior and apical prolapse. 


visceral connective tissue. These lateral attachments 
of the anterior vaginal wall are to the arcus tendineus 
fascia pelvis and to the medial aspect of the levator 
ani muscles (Figure 2-7). Attachment of the ante- 
rior vaginal wall to the levators is responsible for the 
bladder neck elevation noted with cough or Valsalva. 
Therefore, these attachments may have significance 
for stress urinary continence.*” The midvaginal 


attachments are referred to as level II support or the 
attachment axis.” 


e Clinical manifestations of level II support defects 
include anterior vaginal wall prolapse and stress 
urinary incontinence (Figures 2-27 and 2-28). 


FIGURE 2-28 Manifestations of Level Il support defects. A. Anterior prolapse. B. Anterior prolapse with urethral hyper- 


mobility and objective stress urinary incontinence. 
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FIGURE 2-29 Manifestations of Level Ill support defects. A. Distal defect of the rectovaginal septum to the perineal 


body. B. Distal urethrocele. 


Distal Vaginal Support 


The distal third of the vagina is directly attached to 
its surrounding structures. Anteriorly, the vagina 
is fused with the urethra, laterally it attaches to the 
pubovaginalis muscle and perineal membrane, and 
posteriorly to the perineal body (Figure 2-29). These 
vaginal attachments are referred to as level III support 
or fusion axis,” and they are considered the strongest 
of the vaginal support components. 


e Failure of this level of support can result in distal 
rectoceles or perineal descent. 

e Anal incontinence may also result if the peri- 
neal body is absent from obstetrical trauma 
(Figure 2-29). 


SURGICAL SPACES WITH 
CLINICAL CORRELATIONS 


Pelvic Sidewall 


The retroperitoneal space of the pelvic sidewalls con- 
tains the internal iliac vessels and pelvic lymphatics, 
pelvic ureter, and the obturator nerve (see retropu- 
bic space below). Entering this space is especially 
useful for identifying the ureter and for ligation of 


the uterine or internal iliac arteries in the setting of 
hemorrhage. 


The ureter enters the pelvis by crossing over the bifur- 
cation of the common iliac artery just medial to the 
ovarian vessels (Figures 2-17 and 2-20). It descends 
into the pelvis attached to the medial leaf of the pelvic 
sidewall peritoneum. Along this course, the ureter lays 
medial to the internal iliac branches and anterolat- 
eral to the uterosacral ligaments. The ureter then tra- 
verses the cardinal ligament approximately 1 to 2 cm 
lateral to the cervix. Near the level of the uterine isth- 
mus it courses below the uterine artery (“water under 
the bridge”). It then travels anteromedially toward 
the base of the bladder, and in this path, it is in close 
proximity to the upper third of the anterior vaginal 
wall. Finally, the ureter enters the bladder and travels 
obliquely for approximately 1.5 cm before opening at 
the ureteral orifices. The pelvic ureter receives blood 
supply from the vessels it passes: the common iliac, 
internal iliac, uterine, and vesicles. Vascular anastomo- 
ses on the connective tissue sheath enveloping the ure- 
ter form a longitudinal network of vessels. 


e The majority of ureteral injuries occur during gyne- 
cologic surgery for benign disease. Over 50% of 
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these injuries are not diagnosed intraoperatively. In 
a study that used universal cystoscopy, the rate of 
ureteral injury during benign gynecologic proce- 
dures was reported to be 1.7%.** In the same study, 
a 7.3% ureteral injury rate was reported in patients 
undergoing concomitant procedures for urinary 
incontinence or pelvic organ prolapse. 

e The most common sites of ureteral injury include 
the pelvic brim area while clamping the infundib- 
ulopelvic ligament, the isthmic region while ligat- 
ing the uterine vessels, and the vaginal apex while 
clamping or suturing the vaginal cuff. In a recent 
study that evaluated urinary tract injury during hys- 
terectomy based on universal cystoscopy, the ure- 
teral injury rate was 1.8%; the most common site of 
ureteral injury in this study was at the level of the 
uterine artery.*° 


In pelvic reconstructive procedures, the ureter is 
especially vulnerable at the pelvic sidewall during 
placement of the uterosacral ligament suspension 
(USLS) sutures. Ureteral injury rates of up to 11% 
have been reported during USLS.*° The ureter can 
also be injured during plication of the anterior vaginal 
wall or placement of the apical sutures in a paravagi- 
nal defect repair. A 2% rate of ureteral injury during 
anterior colporrhaphy has been reported.*! A ureteral 
obstruction rate of 5.1% was recently reported during 
vaginal surgery for anterior and/or apical pelvic organ 
prolapse. Because of the pelvic ureter’s proximity to 
many structures encountered during gynecologic sur- 
gery, emphasis should be placed on its precise intra- 
operative identification. Several cadaver dissection 
studies have recently described the relationship of the 
ureter to the uterosacral ligaments and upper third of 
the vagina.” 


Presacral Space 


The presacral space is a retroperitoneal space located 
between the sacrum posteriorly and the rectosigmoid 
and posterior abdominal wall peritoneum anteriorly 
(Figure 2-30). It begins below the aortic bifurcation 
and extends inferiorly to the pelvic floor. The internal 
iliac vessels and branches and the ureters constitute 
the lateral boundaries of this space. Contained within 
the loose connective tissue in this space are the supe- 
rior hypogastric plexus, hypogastric nerves, and por- 
tions of the inferior hypogastric plexus (Figure 2-31A 
and B). The vascular anatomy of the presacral space 
is complex and includes an extensive and intricate 
venous plexus (sacral venous plexus) formed pri- 
marily by the anastomoses of the middle and lateral 
sacral veins on the anterior surface of the sacrum. The 
sacral venous plexus also receives contributions from 
the lumbar veins of the posterior abdominal wall and 


FIGURE 2-30 Presacral space. A, aorta; EIA, external 
iliac artery; IIA, internal iliac artery; IVC, inferior vena cava; 
LCIV, left common iliac vein; L5, lumbar fifth vertebra; 
RCIA, right common iliac artery; RS, rectosigmoid colon; 
S1, first sacral vertebra. 


from the basivertebral veins that pass through the pel- 
vic sacral foramina. The median sacral artery, which 
courses in proximity to the median sacral vein, arises 
from the posterior and distal part of the abdominal 
aorta. In a study that looked at the vascular anatomy 
of the presacral space in unembalmed female cadav- 
ers, the left common iliac vein was the closest major 
vessel identified both cephalad and lateral to the mid- 
sacral promontory.*° The average distance of the left 
common iliac vein to the midsacral promontory in this 
study was 2.7 cm (range 0.9-5.2 cm). 


Key Point 


e The pelvic surgical spaces are extraperitoneal 
spaces and include the pelvic sidewall, retropubic, 
presacral, vesicovaginal, rectovaginal, and para- 
rectal spaces. Knowledge of the boundaries and 
contents of these spaces is essential to avoid and 
manage complications. 


Clinical Correlation 


e The presacral space is most commonly entered to 
perform abdominal sacral colpopexies and presacral 
neurectomies. The proximity of the left common 
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FIGURE 2-31 Superior hypogastric plexus is shown 
by the asterisk (*). IVC, inferior vena cava; IMA, infe- 
rior mesenteric artery; LCIV, left common iliac vein; 
RCIA, right common iliac artery; RHN, right hypogastric 
nerve; SVP, sacral venous plexus. 


iliac vein to the sacral promontory makes this vessel 
especially vulnerable to injury during entrance and 
dissection in this space. Additionally, bleeding from 
the sacral venous plexus may be difficult to control 
as the veins often retract into the sacral foramina. 
Therefore, careful dissection and knowledge of the 
presacral space vascular anatomy is essential to pre- 
vent or minimize potentially life-threatening vascu- 
lar complications. 


This space is also called the prevesical space or space 
of Retzius. It can be entered by perforating the trans- 
versalis fascial layer of the anterior abdominal wall 
(Figure 2-32). This space is bounded by the bony pel- 
vis and muscles of the pelvic wall anteriorly and lat- 
erally and by the anterior abdominal wall superiorly. 
The bladder and proximal urethra lie posterior to this 
space. Attachments of the paravaginal connective tis- 
sue to the arcus tendineus fascia pelvis constitute the 
posterolateral limit of the space and separate it from 
the vesicovaginal and vesicocervical spaces. There 
are a number of vessels and nerves in this space. The 
dorsal vein of the clitoris passes under the lower bor- 
der of the pubic symphysis and drains into the vesi- 
cal venous plexus, also termed the plexus of Santorini 
(Figures 2-33 and 2-34). The obturator neurovascular 
bundle courses along the lateral pelvic walls and enters 
the obturator canal to reach the medial compartment 
of the thigh. Additionally, in most women, accessory 
obturator vessels that arise from the inferior epigastric 
or external iliac vessels are found crossing the superior 
pubic rami and connecting with the obturator vessels 
near the obturator canal.*” 


e Injury to the obturator neurovascular bundle or 
accessory obturator vessels is most often associ- 
ated with pelvic lymph node dissections and para- 
vaginal defect repair procedures. Thus, knowledge 
of the approximate location of these vessels and of 
the obturator canal is critical when this space is dis- 
sected. The obturator canal is found approximately 
5 to 6 cm from the midline of the pubic symphysis 
and 1 to 2 cm below the upper margin of the ilio- 
pectineal (Cooper’s) ligament.*” 

e Bleeding from the vesical venous plexus is often 
encountered while placing the sutures or passing 
the needles into this space during retropubic blad- 
der neck suspensions and midurethral retropubic 
procedures, respectively. This venous bleeding usu- 
ally stops when pressure is applied or the sutures 
are tied. 
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FIGURE 2-32 Pelvic floor space including retropubic space, paravesical space, prevesical/retropubic space, vesico- 


vaginal space, pararectal space, rectovaginal space. 


With the advent of midurethral slings, anti-incon- 
tinence procedures once requiring entry and direct 
visualization of the retropubic space have declined. As 
a result, pelvic surgeons are growing increasingly less 
familiar with the 3D anatomic relationships within 
this space. In a recent cadaver study that evaluated 
the anatomic relationships of clinically relevant struc- 
tures in the retropubic space, the obturator vein was 
the closest of the obturator neurovascular structures 
to the ischial spine, a median distance of 3.4 cm.*® 
The vesical venous plexus included two to five rows 
of veins that coursed within the paravaginal tissue 
parallel to the bladder and drained into the internal 


FIGURE 2-33 Retropubic space. Plexus of Santorini. 


iliac veins. The internal iliac vein was formed cepha- 
lad to the level of the ischial spine; the closest dis- 
tance between these structures was 3.8 (1.6-6.2) cm. 

The retropubic space is a richly vascular space with 
considerable anatomic variation. A thorough under- 
standing of the relationship of bony landmarks to 
neurovascular structures within this space becomes 
increasingly important as the popularity and wide- 
spread use of procedures that rely on blind placement 
of trocars increases. 


FIGURE 2-34 Retropubic space. Venous structure dyed 
blue including the plexus of Santorini, accessory obturator 
vein, and dorsal vein of the clitoris. 
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A thorough understanding of pelvic anatomy and 


anatomic relationships is essential for safe execution of 
gynecologic procedures and effective management of 
complications. Efforts to clarify and standardize ter- 
minology as well as techniques to analyze the inter- 
active role of the supporting structures in their 3D 
environment should continue. 
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Mechanisms of Disease 


Victoria L. Handa 


INTRODUCTION 
Key Point 


e The mechanisms for most pelvic floor disorders are 
unknown. Most pelvic floor disorders appear to be 
multifactoral. 


Little is known about the underlying mechanisms 
that cause pelvic floor dysfunction. Historically, the- 
ories regarding the pathophysiology of pelvic floor 
disorders have been derived from observation of suc- 
cess—or failure—of new surgical or medical therapies. 
Therefore, our understanding of the possible mecha- 
nisms behind pelvic floor disorders continues to evolve. 
In this chapter, mechanisms of pelvic floor dysfunction 
will be reviewed to address hypothesized theories of 
the pathophysiology of urinary and anal incontinence, 
overactive bladder, and pelvic organ prolapse. 


STRESS URINARY INCONTINENCE 


Historically, stress incontinence has been associ- 
ated with abnormal support or position of the blad- 
der neck and urethra. Early observations linked 
stress urinary incontinence (SUD to the loss of the 
“normal” angle between the bladder and urethra. 
This angle was measured on bead chain cystoure- 
throgram (Figure 3-1). An abnormal posterior ure- 
throvesical angle was initially thought to be the cause 
of urinary stress incontinence and was later used to 


identify women whose stress incontinence would be 
more effectively treated by urethropexy or anterior 
colporrhaphy. However, the bead chain cystoure- 
throgram was ultimately found to be poorly repro- 
ducible and was eventually abandoned. An abnormal 
position of the posterior urethrovesical angle is no 
longer thought to be a mechanism of SUI. 

Several contemporary theories of SUI attribute 
this condition to poor support of the urethrovesi- 
cal junction during increased intra-abdominal pres- 
sure. Hypermobility of the bladder neck is thought to 
be one of several factors that result in poor pressure 
transmission to the proximal urethra at the instant of 
increased intra-abdominal pressure (Figure 3-2). The 
concept of pressure transmission is important with 
respect to mechanisms of urinary incontinence. Spe- 
cifically, continence is maintained during increased 
intra-abdominal pressure if the pressure in the urethra 
exceeds the pressure in the bladder. The absolute dif- 
ference between urethral pressure and bladder pres- 
sure is described as the “closure pressure,” typically 
measured during urodynamic testing. If the closure 
pressure drops below zero (eg, if bladder pressure 
exceeds urethral pressure), incontinence will occur. In 
women with stress incontinence, the closure pressure 
decreases to zero (or below zero) during increased 
intra-abdominal pressure. 

Pressure transmission is linked to urethral support. 
Specifically, in a continent woman, the urethra is sup- 
ported by a “hammock,” consisting of the vaginal wall 
and its fibrous and muscular attachments (Figure 3-3). 
If the bladder neck is hypermobile, the proximal urethra 
descends at the moment of increased intra-abdominal 


51 


d 


52 


€ YALldVHD 


Section! Fundamental Topics 


Oo 
00o 

[0] 

(8) 


le) 
% 
[6] 


FIGURE 3-1 Bead chain cystogram. A metallic bead chain 
has been inserted transurethrally and lateral radiography 
demonstrates the angle formed by the posterior urethra 
and bladder base. Before (left) and after (right) retropubic 
urethropexy. (Reproduced with permission from Ref.?) 


pressure and thus the urethra is not compressed. Fur- 
thermore, if the urethra descends through the levator 
hiatus at the instant of increased intra-abdominal pres- 
sure, the urethra will not be exposed to the increase in 
intra-abdominal pressure. This may result in an unfa- 
vorable pressure gradient between the bladder and 
urethra, resulting in incontinence. 

For almost four decades, hypermobility of the ure- 
thra has been defined by the “Q-tip test” or cotton 
swab test. A lubricated cotton swab is placed through 
the urethra until the tip is in the bladder and the patient 
is asked to strain (Figure 3-4). A positive cotton swab 
test is defined as rotation beyond 30% from the hori- 
zontal during straining. Clinicians have observed that 
women with SUI are likely to demonstrate a hyper- 
mobile bladder neck. However, it has been recognized 
that many continent women also have evidence of ure- 
thral hypermobility and, thus, a hypermobile bladder 
neck is not synonymous with SUI. In contemporary 
practice, the cotton swab test may be used to identify 
women most likely to benefit from surgical treatment 
of SUI: a negative cotton swab test, indicating good 
support of the urethrovaginal junction, is a strong pre- 
dictor of the failure of Burch urethropexy and sling 
procedures for treatment of SUI.” 

SUI may also be a manifestation of pelvic muscle 
weakness. Women with SUI have weaker levator ani 
muscle strength than continent controls.'* Programs 
to strengthen the pelvic muscles are effective treat- 
ments for SUI.'? However, it is not known whether 
loss of muscle strength is the catalyst that triggers 
the development of SUI or whether pelvic muscle 
strengthening simply compensates for other mecha- 
nisms contributing to SUI. The relationship between 
pelvic muscle weakness and SUI may be mediated via 
poor pressure transmission. Weakness of the muscular 
component of the pelvic floor contributes to hyper- 
mobility. This theory is supported by the observation 
that SUI may be treated effectively with the “Knack” 
maneuver, a pelvic muscle contraction timed to coin- 
cide with anticipated increased abdominal pressure.!° 


Another potential mechanism for SUI is a loss 
of intraluminal urethral pressure. Urethral pressure 
measures were first made in the 1960s by Enhorn- 
ing.” Resting intraluminal urethral pressures are 
lower in women with SUI than in continent con- 
trols.!® Both the striated and smooth muscles of the 
urethra contribute to urethral intraluminal pressure.!° 
However, equal in importance to each of those mus- 
cular components is the mucosal coaptation provided 
by the bulking effect of the submucosal vasculature. 
Coaptation maintains urethral closure via surface 
tension. Reduction in coaptation or in the striated 
or smooth muscle tone can leave the urethra open 
at rest, facilitating stress incontinence. Tradition- 
ally, this type of SUI has been classified as “intrinsic 
sphincter deficiency” (ISD), although precise defi- 
nitions of ISD vary. A reduction in urethral tone is 
associated with increasing age,”° providing one expla- 
nation for the association between SUI and aging. A 
transient reduction in urethral tone may be associ- 
ated with o-adrenergic antagonists.*! The reduction 
in intraluminal urethral pressure with a loss of muco- 
sal coaptation is the rationale for the use of urethral 
bulking agents for treatment of SUI.” 

In addition to biological mechanisms that cre- 
ate conditions favorable to the development of SUI, 
a number of conditions and behaviors may promote 
SUI. For example, women who smoke may experi- 
ence SUI because they cough more often and more 
forcefully than nonsmokers.” For these women, a 
reduction in coughing may substantially reduce SUI 
symptoms. Another example is obesity.” The mecha- 
nisms linking obesity and SUI are uncertain but may 
be related to increased intra-abdominal pressure in 
obese women.”*”° Both obesity and cigarette smoking 
are associated with incontinence severity.” 


OVERACTIVE BLADDER 


The symptom complex of “overactive bladder” refers 
to the symptom of urgency, usually in association 
with frequency and nocturia, with or without urgency 
incontinence. Mostly, overactive bladder is thought to 
be a result of involuntary detrusor contractions. 

The detrusor contracts involuntarily throughout 
fetal life and infancy. However, in childhood, acqui- 
sition of bladder control is achieved through cortical 
maturation, with the inhibition of involuntary detrusor 
activity. This typically occurs between age of three and 
five years. Children who fail to acquire this suppres- 
sion of detrusor activity may be prone to nocturnal 
enuresis or other manifestations of overactive bladder. 
Thus, the highest incidence of overactive bladder in 
children occurs between five and seven years of age,” 
as these children present for evaluation of frequency, 
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2 Urethral pressure profiles at 


rest and with coughing. The urodynamic 


catheter is drawn through the urethra, result- 
ing in a display of urethral pressure from 


proximal to distal. In each panel, the trac- 
ing, from top to bottom, represents blad- 
der pressure, abdominal pressure, 

detrusor pressure, urethral pressure, and 
calculated urethral closure pressure. Panel A 
was obtained at rest. Panel B was obtained 
with serial coughing in a continent woman. 
in a woman with stress urinary incontinence, 
illustrating that urethral closure pressure 


Panel C was obtained with serial coughing 
drops to zero with coughing. 


FIGURE 3 


eee See eee coe 


t 
1 
1 
=| 
| 
| 


54 


P 


P 


€ XJLdVHD 


Section | 


Fundamental Topics 


FIGURE 3-3 Lateral view of pelvic floor with urethra, 
vagina, and fascial tissues transected at level of vesi- 
cal neck drawn from three-dimensional reconstruction 
indicating compression of urethra by downward force 
(arrow) against supportive tissues indicating influence 
of abdominal pressure on urethra (arrow). (Reproduced 
with permission from Ref.” Copyright Elsevier 1994.) 


nocturia, and incontinence. Evidence suggests that 
pediatric overactive bladder is familial and strongly 
associated with overactive bladder later in life.?°*° 
The specific factors that cause involuntary detrusor 
activity are not known. Theories are divided between 
“myogenic” and “neurogenic.” One example of a “myo- 
genic” mechanism is bladder neck obstruction. It has 
long been recognized that men with prostate enlarge- 
ment have a higher prevalence of detrusor overactiv- 
ity.2! Similarly, women with obstructed voiding from 
either severe prolapse or prior bladder neck surgery 


Q-tip test 
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FIGURE 3-4 The “Q-tip” test may be used to identify 
women with urethral hypermobility, defined as a strain- 
ing angle greater than 30% above the horizontal line. 
(Modified with permission from Ref.° Urol Nurs © 2008. 
Society of Urologic Nurses and Associates.) 


are more likely to experience detrusor overactivity.” 
It is hypothesized that detrusor hypertrophy, caused 
by increased voiding pressures against an obstruction, 
leads to involuntary detrusor activity. 

There are many potential neurogenic mechanisms 
for detrusor dysfunction. The bladder and lower 
urinary tract are regulated by both the autonomic 
nervous system and the central nervous system and 
therefore a variety of neurological conditions can 
affect bladder function. If detrusor overactivity is 
identified in an adult with a known neurological con- 
dition, this is classified as “neurogenic detrusor over- 
activity”. Examples of neurologic conditions that 
precipitate detrusor hyperreflexia include multiple 
sclerosis, Parkinson disease, stroke, and traumatic 
brain injury. These conditions cause bladder over- 
activity due to a reduced tonic inhibition of bladder 
contractions.” 

The degree of volitional control exerted over blad- 
der function contrasts sharply with the much more 
limited control exerted over other visceral organs, 
such as the rectum. Subtle derangements of the auto- 
nomic nervous system and the central nervous sys- 
tem can result in bladder dysfunction. In the central 
nervous system, the pontine micturition center is the 
source of parasympathetic efferents to the detrusor, 
which travel via the pelvic nerves. The pontine center 
is thought to mediate the voluntary control of detrusor 
function. Specifically, stimulation of the parasympa- 
thetic efferent pathways results in bladder contrac- 
tion. Bladder sensory afferents travel in the pelvic 
nerve and hypogastric nerve. Rapid distention of the 
bladder, especially with chilled fluid, can trigger a 
detrusor contraction, demonstrating the potential role 
for afferent signaling in the genesis of detrusor over- 
activity. Other examples of a possible role for affer- 
ent stimulation in the genesis of involuntary detrusor 
contractions include a variety of irritative conditions, 
including cystitis, and their association with overac- 
tive bladder symptoms. 

A sustained and coordinated contraction of the 
detrusor muscle is typical for normal voluntary void- 
ing. Less coordinated or localized detrusor contrac- 
tions are associated with sensory urgency** and may 
play a role in overactive bladder. 

In some cases, superimposed conditions increase 
symptoms related to overactive bladder. Examples 
include polyuria and medications that impact the 
autonomic nervous system. Overactive bladder is 
also strongly associated with aging. However, it is not 
known whether the increase in bladder overactivity 
associated with age is due to age-related changes in 
bladder function or to the acquisition with age of co- 
morbid conditions. Additional age-related changes in 
detrusor function include decreased contractility and 
decreased compliance, both of which can mimic the 
effects of detrusor overactivity. 


ANAL INCONTINENCE 


The anal sphincter consists of an internal and external 
component. Most of the resting tone is provided by 
the internal sphincter.” The external anal sphincter, 
a striated muscle, provides voluntary tone. Injury to 
either component can disrupt continence. Other fac- 
tors that contribute to continence include rectal sen- 
sation, the anal mucosal folds and vascular cushions, 
the posterior anorectal angle, stool volume and consis- 
tency, as well as the compliance of the rectum. Among 
adult women, the most common anal incontinence 
symptoms include incontinence of flatus and fecal 
urgency.*°*” In contrast, frank incontinence of solid 
stool is less common. Pelvic floor mechanisms con- 
tributing to symptoms of anal incontinence include 
anal sphincter injury, pelvic organ prolapse, and rectal 
prolapse. Other mechanisms include gastrointestinal 
disorders and peripheral neuromuscular disorders. 

Obstetrical injuries to the anal sphincter complex 
are possibly the most well-recognized pelvic floor cause 
of anal incontinence in young women. The incidence 
of anal sphincter injury at the time of vaginal birth 
is not known but thought to be approximately 5%.*8 
Injury to the external anal sphincter is more common 
than injury to the internal sphincter. Six months after 
recognized obstetrical anal sphincter laceration and 
immediate repair, anal incontinence is reported by 
17% of primigravid women,” indicating a substantial 
prevalence in this setting. Incontinence after sphincter 
repair can occur due to chronic dehiscence of at least 
one component of the repair.***° 

In 1993, Sultan and colleagues reported that 35% 
to 45% of women had evidence of occult sphincter lac- 
erations after vaginal childbirth.*! These occult lacera- 
tions, detected postpartum on endoanal ultrasound, 
were associated with incontinence symptoms. How- 
ever, this high incidence of occult laceration has since 
been attributed to inadequate training of obstetrical 
providers in the recognition of such injuries at the time 
of delivery.*? With improved detection, the incidence of 
occult sphincter injuries has been estimated at less than 
10%.**** Recent evidence from magnetic resonance 
imaging suggests that incontinent women may be 
more likely to have evidence of levator ani injuries.***° 

Neuromuscular injuries have also been suggested as 
a possible mechanism for anal sphincter dysfunction 
after childbirth. The pudendal nerve can be compressed 
or stretched during vaginal childbirth.” Evidence of 
peripheral denervation of the levator ani is associated 
with obstetrical anal sphincter injury***° and also with 
idiopathic anal incontinence.” In a study of parous 
women followed five years from delivery,” evidence of 
pudendal neuropathy was persistent postpartum and 
associated with reduced anal canal pressures (Figure 3-5). 
However, animal models in which the pudendal nerve 
is stretched or compressed do not produce sphincter 
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FIGURE 3-5 A. Single fiber electromyography. Mean fiber 
density (bars represent +1 s.e.). There was an increase in 
mean fiber density in the 14 multiparous subjects during the 
five years following entry. B. Pudendal nerve terminal motor 
latency (standard errors omitted for clarity). Mean pudendal 
nerve terminal motor latency was increased at the five-year 
follow-up. The control (@) represents the combined mean of 
the right (G) and left (m) data, which were identical in value. 
C. Anal canal pressure during a maximal squeeze contrac- 
tion (bars represent +1 s.e.). These multiparous women 
generally showed lower maximal anal canal pressures than 
the age-matched control group, and the anal canal pressure 
did not return to the level recorded at the first examination. 
(Reproduced with permission from Ref.*) 


Q 


atrophy or dysfunction," raising questions about the 
mechanism for this observed association. 

Although women with pelvic organ prolapse are 
more likely to report anal incontinence than women 
with normal pelvic organ support,” it does not 
seem likely that pelvic organ prolapse is a direct 
cause of anal incontinence. For example, there is no 
correlation between uterovaginal prolapse and anal 
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incontinence.*’°* However, there is some evidence 
that symptoms of anal incontinence may improve after 
surgical treatment of prolapse.*»° The specific role 
played by pelvic organ prolapse in the development of 
anal incontinence remains to be clarified. 

Perineal descent is thought to be a possible cause 
of anal incontinence. Normally, the perineal body 
descends between 1 and 3.5 cm during defecation.” 
Abnormal perineal descent is defined as descent of the 
perineal body beyond the plane of the ischial tuber- 
osities on defacography. In women with abnormal 
perineal descent, chronic straining, such as may be 
associated with chronic constipation, leads to stretch- 
ing of the pudendal nerve, which in turn may lead to 
pudendal neuropathy.” It is thought that the resultant 
neuropathy may contribute to weakness and dysfunc- 
tion of the anal sphincter complex. However, this 
observation is based largely on cross-sectional stud- 
ies and a causal role cannot be assumed. Longitudinal 
studies of adults with chronic constipation have not 
been conducted and therefore this mechanism for anal 
incontinence remains hypothetical. 

Among women with rectal prolapse, a majority have 
anal incontinence. Rectal prolapse causes anal inconti- 
nence via reflex relaxation of the internal anal sphinc- 
ter. Although complete rectal prolapse is typically 
diagnosed on physical examination, internal or occult 
rectal prolapse may be more difficult to detect and 
should be suspected as a cause of anal incontinence, 
especially in the setting of difficult defecation. 

At any age, gastrointestinal disorders contrib- 
ute to anal incontinence via impact on stool volume 
and consistency, the development of stool impaction, 
or altered intestinal motility. Colonic function and 
transport are important determinants. Dietary factors 
and habits also play a role. Recognized gastrointesti- 
nal conditions that contribute to anal incontinence 
include conditions that promote diarrhea (inflamma- 
tory bowel disease, laxative use and abuse, and hyper- 
motility disorders). Anal incontinence may also be 
more common after cholecystectomy.®*? 

Anal incontinence is more common in elderly 
women. Possible causes of anal incontinence in older 
adults include age-related changes in striated mus- 
cle strength, decreased anorectal sensation, and the 
impact of co-morbid conditions. Conditions that favor 
the development of anal incontinence in older adults 
include diabetes, vascular insufficiency, congestive 
heart failure, neurologic diseases (such as Parkinsons, 
stroke, dementia), decreased mobility, and frailty. 


PELVIC ORGAN PROLAPSE 


Pelvic organ prolapse is thought to result from weak- 
ening of the muscular and connective tissue supports 
of the uterus and vagina. As early as the 1950s, it was 


Levator ani 


FIGURE 3-6 Drawing of the normal vaginal axis, show- 
ing an almost horizontal upper vaginal and rectum lying 
on and parallel to the levator plate. The latter is formed 
by fusion of pubococcygeus muscles posterior to rectum. 
Anterior limit of point of fusion is shown, which is the margin 
of genital hiatus. (Reproduced with permission from Ref.*”) 


recognized that the vaginal axis is an important com- 
ponent of normal support. The proximal vagina is 
horizontal when a woman is in the standing position, 
with the apex toward the third and fourth sacral verte- 
brae.°©°’ The upper vagina is thereby supported by the 
levator plate (Figure 3-6).°° 

The connective tissue supports of the cervix and vag- 
inal apex maintain the position of these structures over 
the levator plate. As a result of this position, increases in 
intra-abdominal pressure compress the vagina against 
the levator plate, rather than through the levator hia- 
tus (Figure 3-7). Prolapse might result if this anatomy 
is altered. For example, if the levator ani muscles are 
elongated or detached, the levator hiatus will widen. A 
wider hiatus would favor descent of the vagina through 
the hiatus (Figure 3-8).° Alternatively, if the connective 
tissue supports are disrupted, the upper vagina might 
be positioned over the levator hiatus. This could also 
result from surgical procedures that change the vaginal 
axis, displacing the proximal vagina anteriorly. In either 
circumstance, positioning of the vaginal apex over the 
levator hiatus would favor descent of the vagina through 
the levator hiatus at the instant of increased intra- 
abdominal pressure. This downward displacement of 
the vagina could predispose to additional disruption 
of connective tissue supports, thus perpetuating a fur- 
ther deterioration in support. Berglas and Rubin, using 
contrast radiography in the early 1950’s to image the 
levator ani muscle in living women, confirmed these 
principles and demonstrated the dynamic support of 
the uterus and cervix by the levator plate during Val- 
salva maneuvers. They also demonstrated levator laxity 
in some women and found that the angle of the levator 
plate was directly correlated with the size of the levator 
hiatus and also with uterine support.® 


FIGURE 3-7 Diagrammatic display of vaginal support. 
A. Invaginated area in a surrounding compartment; B. the 
prolapse opens when the pressure (arrow) is increased; 
C. closing the bottom of the vagina prevents prolapsed 
by constriction; D. ligament suspension; E. flap valve clo- 
sure where suspending fibers hold the vagina in a position 
against the wall allowing increases in pressure to pin it in 
place. (Reproduced with permission from Ref.ć°) 


This description illustrates the importance of the 
uterosacral and cardinal ligaments, which are the pri- 
mary supports of the vaginal apex and maintain the nor- 
mal vaginal axis.” The cardinal ligament originates at 
the greater sciatic foramen and the uterosacral ligament 
originates over a broad surface of the sacral vertebrae.” 
Together, these structures provide support to the prox- 
imal vagina and cervix. It has been hypothesized that 
stretching or tearing of these ligaments is a fundamental 
step in the development of prolapse. However, it remains 
unclear whether such injuries to the ligaments occur and 
what processes could lead to such injuries. Indeed, there 
is very little evidence that such injuries occur. 

Connective tissue factors may contribute to the 
development of prolapse. For example, the vaginal 
walls of women with severe prolapse are more extensi- 
ble and less stiff than those without prolapse.” Connec- 
tive tissues could be impacted by metabolic processes, 
such as hypoestrogenism. Although menopause is tem- 
porally associated with the incidence of prolapse, this 
seems to be due to the confounding effects of aging. 
There is no question that prolapse is more common 
with advancing age, but no link between hypoestrogen- 
ism and prolapse has been established. For example, in 
the Women’s Health Initiative, pelvic organ prolapse 
was not impacted by estrogen therapy.” The precise 
role of ovarian steroids in the biology of pelvic organ 
prolapse remains to be explained. 

Because familial associations for prolapse have been 
observed,” investigators have speculated regarding pos- 
sible genetic causes of prolapse. Phenotypic alterations 
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FIGURE 3-8 With the same length of the levator plate, 
its varying inclination determines extent of levator hia- 
tus. If the levator ani muscles are detached from the pelvic 
bones or if they become lax, the levator hiatus will widen. 
(Reproduced with permission from Ref.ć8) 


in connective tissue properties have been suggested as 
possible mechanisms for a genetic predisposition to 
prolapse. Women with joint hypermobility may be at 
increased risk for prolapse.” There has been some 
evidence to suggest that Marfan syndrome might 
increase a woman’s propensity to develop prolapse,” 
presumably resulting from abnormalities of elastic 
fibers. A possible association with Ehlers-Danlos, a dis- 
order of collagen synthesis, has also been observed.” 
There are a number of candidates with respect 
to biochemical alterations in connective tissue.’”*° 
Hypothesized connective tissue mechanisms include 
alterations in elastin turnover,®!*° collagen turnover,*”*! 
collagen content,°°** and laminin proteins.” Recent 
observations have suggested the importance of connec- 
tive tissue remodeling following vaginal delivery, with 
changes in collagen types*® and replacement of elas- 
tin. In animal models, genetic deficiencies in elastin 
replacement are associated with prolapse that develops 
with aging or in response to vaginal delivery.®?:$%°78 
From an epidemiologic perspective, vaginal deliv- 
ery seems to be an important risk factor for pelvic 
organ prolapse.°?!°? Studies comparing vaginal and 
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cesarean birth seem to suggest that vaginal birth con- 
fers a greater risk of prolapse than does cesarean birth. 
Possible mechanisms for this association include the 
role of levator ani injuries, denervation of the levator 
ani muscles, and the potential impact on connective 
tissue supports of the vaginal apex. 

Research on childbirth trauma to the pelvic floor 
has been facilitated through the development of mag- 
netic resonance! and three-dimensional ultrasound 
imaging.'°!°° Studies suggest that avulsion of the 
levator ani muscle from its attachments at the pubic 
ramus may be identified in up to one-third of vaginally 
parous women, presumably due to trauma during 
delivery.'°!°’ Women with avulsion injuries identified 
on magnetic resonance or ultrasound imaging are at 
substantially higher risk for prolapse.'°*! 


Key Points 


e Some common underlying mechanisms associated 
with all three disorders have been identified includ- 
ing childbirth, aging, and medical comorbidities. 

e Further research is needed to identify the pre- 
cise mechanism for development of pelvic floor 
disorders. 


The mechanisms underlying pelvic floor dysfunc- 
tion are multi-factorial and result in varied expres- 
sion of functional symptoms. Although some common 
underlying risk associated with all with pelvic organ 
prolapse, urinary and anal incontinence have been 
identified including childbirth, aging, and medical 
co-morbidities, further research is needed to delineate 
the precise mechanisms that lead to these common 
functional disorders. 


REFERENCES 


1. Green TH. Development of a plan for the diagnosis and treat- 
ment of urinary stress incontinence. Am f Obstet Gynecol. 
1962;83:632-648. 

2. Hodgkinson CP. Metallic bead-chain urethrocystographyin 
preoperative and postoperative evaluation of gynecologic uro- 
logic problems. Clin Obstet Gynecol. 1978321(3):725-735. 

3. McGuire EJ, Lytton B, Pepe V, Kohorn EI. Stress urinary 
incontinence. Obstet Gynecol. 1976;47:255-264. 

4. Fantl JA, Hurt WG, Beachley MC, Bosch HA, Konerding KF, 
Smith PJ. Bead-chain cystourethrogram: an evaluation. Obstet 
Gynecol. 1981;58:237-240. 

5. DeLancey JO. Structural support of the urethra as it relates to 
stress urinary incontinence: the hammock hypothesis. Am F 
Obstet Gynecol. 1994;170:1713-1720. 

6. Herbruck LF. Stress urinary incontinence: an overview of 
diagnosis and treatment options. Urologic Nursing. 2008;28(3): 
186-199. 

7. Crystle CD, Charme LS, Copeland WE. Q-tip test in stress 
urinary incontinence. Obstet Gynecol. 1971338:313-315. 


10. 


11. 


12. 


13. 


14. 


15: 


16. 


17. 


18. 


19. 


20. 


21. 


22. 


23. 


24. 


25. 


26. 


27. 


28. 


29. 


. Walters MD, Diaz K. Q-tip test: a study of continent and 


incontinent women. Obstet Gynecol. 1987;70:208-211. 


. Bergman A, Koonings PP, Ballard CA. Negative Q-tip test as a 


risk factor for failed incontinence surgery in women. 7 Reprod 
Med. 1989;34:193-197. 

Summitt RL Jr, Bent AE, Ostergard DR, Harris TA. Stress 
incontinence and low urethral closure pressure. Correlation 
of preoperative urethral hypermobility with successful subure- 
thral sling procedures. 7 Reprod Med. 1990;35:877-880. 
Klutke JJ, Carlin BI, Klutke CG. The tension-free vagi- 
nal tape procedure: correction of stress incontinence with 
minimal alteration in proximal urethral mobility. Urology. 
2000;55:512-514. 

Bakas P, Liapis A, Creatsas G. Q-tip test and tension-free vagi- 
nal tape in the management of female patients with genuine 
stress incontinence. Gynecol Obstet Invest. 20023;53(3):170-173. 
Liapis A, Bakas P, Christopoulos P, Giner M, Creatsas G. 
Tension-free vaginal tape for elderly women with stress urinary 
incontinence. Int f Gynaecol Obstet. 2006;92(1):48-51. 
Amaro JL, Moreira EC, De Oliveira Orsi Gameiro M, Pado- 
vani CR. Pelvic floor muscle evaluation in incontinent patients. 
Int Urogynecol F Pelvic Floor Dysfunct. 2005316:352-354. 
Dumoulin C, Hay-Smith J. Pelvic floor muscle training ver- 
sus no treatment, or inactive control treatments, for urinary 
incontinence in women. Cochrane Database Syst Rev. 20103(1): 
CD005654. 

Miller JM, Sampselle C, Ashton-Miller J, Hong GR, DeLancey 
JO. Clarification and confirmation of the Knack maneuver: the 
effect of volitional pelvic floor muscle contraction to preempt 
expected stress incontinence. Int Urogynecol F Pelvic Floor Dys- 
funct. 2008;19:773-782. 

Enhorning G. Simultaneous recording of the intravesical 
and intraurethral pressure. Acta Obstet Gynecol Scand. 1961; 
276(suppl):1—-69. 

DeLancey JO, Miller JM, Kearney R, et al. Vaginal birth and 
de novo stress incontinence: relative contributions of urethral 
dysfunction and mobility. Obstet Gynecol. 2007;110:354—362. 
Rud T, Anderson KE, Asmussen M, Hunting A, Ulmsten U. 
Factors maintaining the intraurethral pressure in women. 
Invest Urol. 1980317:343-347. 

Hendriksson L, Andersson KE, Ulmsten U. The urethral pres- 
sure profiles in continent and stress-incontinent women. Scand 
J Urol Nephrol. 19793;13:5-10. 

Wall LL, Addison WA. Prazosin-induced stress incontinence. 
Obstet Gynecol. 19903;75:558-560. 

Appell RA. Collagen injection therapy for urinary inconti- 
nence. Urol Clin North Am. 19943;21(1):177-182. 

Bump RC, McClish DM. Cigarette smoking and pure genuine 
stress incontinence of urine: a comparison of risk factors and 
determinants between smokers and nonsmokers. Am f Obstet 
Gynecol. 1994;170:579-582. 

Subak LL, Richter HE, Hunskaar S. Obesity and urinary 
incontinence: epidemiology and clinical research update. 
J Urol. 2009;182:S2-S7. 

Frezza EE, Shebani KO, Robertson J, Wachtel MS. Morbid 
obesity causes chronic increase of intraabdominal pressure. 
Dig Dis Sci. 2007;52:1038-1041. 

Noblett KL, Jensen JK, Ostergard DR. The relationship of 
body mass index to intra-abdominal pressure as measured by 
multichannel cystometry. Int Urogynecol F Pelvic Floor Dysfunct. 
1997;8:323-326. 

Richter HE, Burgio KL, Brubaker L, et al. Factors associated 
with incontinence frequency in a surgical cohort of stress incon- 
tinent women. Am f Obstet Gynecol. 20053193:2088-2093. 
Franco I. Overactive bladder in children. Part 1: Pathophysiol- 
ogy. J Urol. 2007;178:761—768. 

Fitzgerald MP, Thom DH, Wassel-Fyr C, et al. Reproduc- 
tive Risks for Incontinence Study at Kaiser Research Group. 


30. 


31. 


32. 


33. 


34. 


35. 


36. 


37. 


38. 


39. 


40. 


41. 


42. 


43. 


44. 


45. 


46. 


47. 


48. 


49. 


Childhood urinary symptoms predict adult overactive bladder 
symptoms. 7 Urol. 2006;175(3 pt 1):989-993. 

Minassian VA, Lovatsis D, Pascali D, Alarab M, Drutz HP. 
Effect of childhood dysfunctional voiding on urinary inconti- 
nence in adult women. Obstet Gynecol. 2006;107(6):1247-1251. 
de Nunzio C, Franco G, Rocchegiani A, Iori F, Leonardo C, 
Laurenti C. The evolution of detrusor overactivity after watch- 
ful waiting, medical therapy and surgery in patients with blad- 
der outlet obstruction. f Urol. 2003;169(2):535-539. 

de BoerTA, Salvatore S, Cardozo L, et al. Pelvic organ prolapse 
and overactive bladder. Neurourol Urodyn. 20103;29(1):30-39. 
Koelbl H, Nitti V. Pathophysiology of urinary incontinence, 
faecal incontinence and pelvic organ prolapse. In: Abrams P, 
Cardozo L, Khoury S, Wein A, eds. Incontinence, 4th Interna- 
tional Consultation on Incontinence. Plymouth, UK: Health Pub- 
lication Ltd; 2009. 

Drake MJ, Harvey IJ, Gillespie JI, Van Duyl WA. Localized 
contractions in the normal human bladder and in urinary 
urgency. BJU Int. 2005;95(7):1002-1005. 

Rao SS. Pathophysiology of adult fecal incontinence. Gastroen- 
terology. 2004;126(1 suppl 1):S14—S22. 

Bradley CS, Kennedy CM, Nygaard IE. Pelvic floor symp- 
toms and lifestyle factors in older women. f Womens Health 
(Larchmt). 2005314:128-136. 

Borello-France D, Burgio KL, Richter HE, et al. Pelvic Floor 
Disorders Network. Fecal and urinary incontinence in primip- 
arous women. Obstet Gynecol. 2006;108(4):863-872. 

Handa VL, Danielsen BH, Gilbert WM. Obstetric anal sphinc- 
ter lacerations. Obstet Gynecol. 2001;98(2):225—230. 

Farrell SA, Gilmour D, Turnbull GK, Schmidt MH, Baskett 
TF, Flowerdew G, Fanning CA. Overlapping compared with 
end-to-end repair of third- and fourth-degree obstetric anal 
sphincter tears: a randomized controlled trial. Obstet Gynecol. 
20103;116(1):16-24. 

Richter HE, Fielding JR, Bradley CS, et al. Pelvic Floor Disor- 
ders Network. Endoanal ultrasound findings and fecal inconti- 
nence symptoms in women with and without recognized anal 
sphincter tears. Obstet Gynecol. 2006;108(6):1394—-1401. 
Sultan AH, Kamm MA, Hudson CN, Thomas JM, Bartram 
CI. Anal-sphincter disruption during vaginal delivery. N Engl 
J Med. 1993233;329(26):1905-1911. 

AndrewsV, Sultan AH, Thakar R, Jones PW. Occult anal sphinc- 
ter injuries—myth or reality? BJOG. 2006;113(2):195-200. 
Valsky DV, Messing B, Petkova R, Savchev S, Rosenak D, 
Hochner-Celnikier D, Yagel S. Postpartum evaluation of the 
anal sphincter by transperineal three-dimensional ultrasound 
in primiparous women after vaginal delivery and following sur- 
gical repair of third-degree tears by the overlapping technique. 
Ultrasound Obstet Gynecol. 20073;29(2):195-204. 

Faltin DL, Boulvain M, Floris LA, Irion O. Diagnosis of anal 
sphincter tears to prevent fecal incontinence: a randomized 
controlled trial. Obstet Gynecol. 2005;106(1):6-13. 
Lewicky-Gaupp C, Brincat C, Yousuf A, Patel DA, Delancey JO, 
Fenner DE. Fecal incontinence in older women: are levator ani 
defects a factor? Am F Obstet Gynecol. 2010;202:491.e1-491.e6. 
Heilbrun ME, Nygaard IE, Lockhart ME, et al. Correlation 
between levator ani muscle injuries on magnetic resonance 
imaging and fecal incontinence, pelvic organ prolapse, and uri- 
nary incontinence in primiparous women. Am f Obstet Gyne- 
col. 2010;202:488.e1-488.e6. 

Lien KC, Morgan DM, Delancey JO, Ashton-Miller JA. 
Pudendal nerve stretch during vaginal birth: a 3D computer 
simulation. Am f Obstet Gynecol. 20053;192(5):1669-1676. 
Snooks SJ, Setchell M, Swash M, Henry MM. Injury to inner- 
vation of pelvic floor sphincter musculature in childbirth. 
Lancet. 1984;2(8402):546—-550. 

Snooks SJ, Henry MM, Swash M. Faecal incontinence due to 
external anal sphincter division in childbirth is associated with 


50. 


51. 


52. 


53. 


54. 


55. 


56. 


57. 


58. 


59. 


60. 


61. 


62. 


63. 


64. 


65. 


66. 


67. 


68. 


69. 


70. 


Chapter 3 Mechanisms of Disease 


damage to the innervation of the pelvic floor musculature: a 
double pathology. Br ¥ Obstet Gynaecol. 1985;92(8):824-828. 
Allen RE, Hosker GL, Smith AR, Warrell DW. Pelvic floor 
damage and childbirth: a neurophysiological study. Br f Obstet 
Gynaecol. 1990;97(9):770-779. 

Roig JV, Villoslada C, Lledó S, Solana A, Buch E, Alós R, 
Hinojosa J. Prevalence of pudendal neuropathy in fecal incon- 
tinence. Results of a prospective study. Dis Colon Rectum. 
1995;38(9):952-958. 

Snooks SJ, Swash M, Mathers SE, Henry MM. Effect of vagi- 
nal delivery on the pelvic floor: a 5-year follow-up. Br F Surg. 
1990;77:1358-1360. 

Wai CY, Word RA. Contractile properties of the denervated 
external anal sphincter. Am f Obstet Gynecol. 2009;200(6): 
653.e1-653.e7. 

Healy CF, O’Herlihy C, O’Brien C, O’Connell PR, Jones 
JF. Experimental models of neuropathic fecal incontinence: 
an animal model of childbirth injury to the pudendal nerve 
and external anal sphincter. Dis Colon Rectum. 2008;51(11): 
1619-1626; discussion 1626. 

Morgan DM, DeLancey JO, Guire KE, Fenner DE. Symp- 
toms of anal incontinence and difficult defecation among 
women with prolapse and a matched control cohort. Am F 
Obstet Gynecol. 20073197(5):509.e1-509.e6. 

Nichols CM, Ramakrishnan V, Gill EJ, Hurt WG. Anal incon- 
tinence in women with and those without pelvic floor disor- 
ders. Obstet Gynecol. 2005;106(6):1266-1271. 

Gutman RE, Ford DE, Quiroz LH, Shippey SH, Handa VL. Is 
there a pelvic organ prolapse threshold that predicts pelvic floor 
symptoms? Am F Obstet Gynecol. 2008;199(6):683.e1—683.e7. 
Bradley CS, Nygaard IE. Vaginal wall descensus and pelvic floor 
symptoms in older women. Obstet Gynecol. 2005;106(4):759-766. 
Bradley CS, Nygaard IE, Brown MB, et al. Pelvic Floor Disor- 
ders Network. Bowel symptoms in women 1 year after sacro- 
colpopexy. Am f Obstet Gynecol. 20073197 (6):642.e1—-642.e8. 
Gutman RE, Bradley CS, Ye W, Markland AD, Whitehead 
WE, Fitzgerald MP. Pelvic Floor Disorders Network. Effects 
of colpocleisis on bowel symptoms among women with severe 
pelvic organ prolapse. Int Urogynecol F Pelvic Floor Dysfunct. 
2010;21(4):461-466. 

Lembo A, Camilleri M. Chronic constipation. N Engl f Med. 
2003;349:1360-1368. 

Henry MM, Parks AG, Swash M. The pelvic floor muscu- 
lature in the descending perineum syndrome. Br f Surg. 
1982;69(8):470-472. 

Farouk R, Duthie GS, MacGregor AB, Bartolo DC. Rectoanal 
inhibition and incontinence in patients with rectal prolapse. 
Br F Surg. 1994381 (5):743-746. 

Bharucha AE, Zinsmeister AR, Schleck CD, Melton LJ 3rd. 
Bowel disturbances are the most important risk factors for 
late onset fecal incontinence: a population-based case-control 
study in women. Gastroenterology. 20103;139:1559-1566. 
Markland AD, GreerWJ, Vogt A, Redden DT, Goode PS, Burgio 
KL, Richter HE. Factors impacting quality of life in women 
with fecal incontinence. Dis Colon Rectum. 2010;53:1148-1154. 
Funt MI, Thompson JD, Birch H. Normal vaginal axis. South 
Med F. 1978;71(12):1534—-1535, 1552. 

Nichols DH, Milley PS, Randall CL. Significance of res- 
toration of normal vaginal depth and axis. Obstet Gynecol. 
1970;36:25 1-256. 

Berglas B, Rubin IC. Study of the supportive structures of the 
uterus by levator myography. Surg Gynecol Obstet. 1953397: 
677-692. 

Delancey JOL, Shobeiri SA. State of the art pelvic floor anat- 
omy. In: Santoro GA, Wieczorek AP, Bartram CI, eds. Pelvic 
Floor Disorders. Springer-Verlag Italia; 2010. 

DeLancey JO. Anatomic aspects of vaginal eversion after hys- 
terectomy. Am F Obstet Gynecol. 1992;166:1717-1724. 


59 


` 


» 


CHAPTER 3 


60 


P 


€ YAldVHD 


Section | 


71. 


12. 


73. 


74. 


75. 


76. 


hls 


78. 


79. 


80. 


81. 


82. 


83. 


84. 


85. 


86. 


87. 


88. 


89. 


90. 


Fundamental Topics 


Buller JL, Thompson JR, Cundiff GW, Krueger Sullivan L, 
Schön Ybarra MA, Bent AE. Uterosacral ligament: description 
of anatomic relationships to optimize surgical safety. Obstet 
Gynecol. 2001;97(6):873-879. 

Epstein LB, Graham CA, Heit MH. Systemic and vagi- 
nal biomechanical properties of women with normal vagi- 
nal support and pelvic organ prolapse. Am f Obstet Gynecol. 
2007;197(2):165.e1-165.e6. 

Bradley CS, Zimmerman MB, Qi Y, Nygaard IE. Natural 
history of pelvic organ prolapse in postmenopausal women. 
Obstet Gynecol. 20073;109(4):848-854. 

Buchsbaum GM, Duecy EE, Kerr LA, Huang LS, Perevich M, 
Guzick DS. Pelvic organ prolapse in nulliparous women and 
their parous sisters. Obstet Gynecol. 2006;108(6):1388-1393. 
AL-Rawi ZS, Al-Rawi ZT. Joint hypermobility in women with 
genital prolapse. Lancet. 1982;1(8287):1439-1441. 

Norton PA, Baker JE, Sharp HC, Warenski JC. Genitourinary 
prolapse and joint hypermobility in women. Obstet Gynecol. 
1995;85(2):225-228. 

Carley ME, Schaffer J. Urinary incontinence and pelvic organ 
prolapse in women with Marfan or Ehlers Danlos syndrome. 
Am F Obstet Gynecol. 2000;182(5):1021-1023. 

McIntosh LJ, Mallett VT, Frahm JD, Richardson DA, Evans 
MI. Gynecologic disorders in women with Ehlers-Danlos syn- 
drome. f Soc Gynecol Investig. 19953;2(3):559-564. 

Alperin M, Moalli PA. Remodeling of vaginal connective tis- 
sue in patients with prolapse. Curr Opin Obstet Gynecol. 2006; 
18(5):544-550. 

Twiss C, Triaca V, Rodriguez LV. Familial transmission of uro- 
genital prolapse and incontinence. Curr Opin Obstet Gynecol. 
2007;19(5):464—468. 

Chen B, Wen Y, Polan ML. Elastolytic activity in women with 
stress urinary incontinence and pelvic organ prolapse. Neurou- 
rol Urodyn. 2004;23(2):119-126. 

Yamamoto K, Yamamoto M, Akazawa K, Tajima S, Wakimoto 
H, Aoyagi M. Decrease in elastin gene expression and pro- 
tein synthesis in fibroblasts derived from cardinal ligaments 
of patients with prolapsus uteri. Cell Biol Int. 1997;21(9): 
605-611. 

Liu X, Zhao Y, Pawlyk B, Damaser M, Li T. Failure of elastic 
fiber homeostasis leads to pelvic floor disorders. Am F Pathol. 
2006;168(2):519-528. 

Liu X, Zhao Y, Gao J, et al. Elastic fiber homeostasis requires 
lysyl oxidase-like 1 protein. Nat Genet. 2004;36(2):178-182. 
Drewes PG, Yanagisawa H, Starcher B, et al. Pelvic organ pro- 
lapse in fibulin-5 knockout mice: pregnancy-induced changes 
in elastic fiber homeostasis in mouse vagina. Am F Pathol. 2007; 
170(2):578-589. 

Lee UJ, Gustilo-Ashby AM, Daneshgari F, et al. Lower 
urogenital tract anatomical and functional phenotype in 
lysyl oxidase like-1 knockout mice resembles female pel- 
vic floor dysfunction in humans. Am f Physiol Renal Physiol. 
20083295 (2):F545-F555. 

Strinic T, Vulic M, Tomic S, Capkun V, Stipic I, Alujevic I. 
Increased expression of matrix metalloproteinase-1 in utero- 
sacral ligament tissue from women with pelvic organ prolapse. 
Acta Obstet Gynecol Scand. 20103;89(6):832-834. 

Chen BH, Wen Y, Li H, Polan ML. Collagen metabolism and 
turnover in women with stress urinary incontinence and pel- 
vic prolapse. Int Urogynecol F Pelvic Floor Dysfunct. 2002313(2): 
80-87. 

Phillips CH, Anthony F, Benyon C, Monga AK. Collagen 
metabolism in the uterosacral ligaments and vaginal skin of 
women with uterine prolapse. BJOG. 2006 Jan;113(1):39-46. 
Jackson SR, Avery NC, Tarlton JF, Eckford SD, Abrams P, 
Bailey AJ. Changes in metabolism of collagen in genitourinary 
prolapse. Lancet. 1996 Jun 153;347(9016):1658-1661. 


91. 


92. 


93. 


94. 


95. 


96. 


97. 


98. 


99. 


100. 


101. 


102. 


103. 


104. 


105. 


106. 


107. 


108. 


109. 


Moalli PA, Shand SH, Zyczynski HM, Gordy SC, Meyn LA. 
Remodeling of vaginal connective tissue in patients with pro- 
lapse. Obstet Gynecol. 2005;106(5 pt 1):953—963. 

Liapis A, Bakas P, Pafiti A, Frangos-Plemenos M, Arnoyannaki 
N, Creatsas G. Changes of collagen type III in female patients 
with genuine stress incontinence and pelvic floor prolapse. 
Eur F Obstet Gynecol Reprod Biol. 2001;97(1):76-79. 

Lin SY, Tee YT, Ng SC, Chang H, Lin P, Chen GD. Changes 
in the extracellular matrix in the anterior vagina of women 
with or without prolapse. Int Urogynecol F Pelvic Floor Dysfunct. 
2007;18(1):43—48. 

Söderberg MW, Falconer C, Byström B, Malmström A, Ekman 
G. Young women with genital prolapse have a low collagen con- 
centration. Acta Obstet Gynecol Scand. 2004;83(12):1193—1198. 
Nikolova G, Lee H, Berkovitz S, Nelson S, Sinsheimer J, Vilain 
E, Rodríguez LV. Sequence variant in the laminin gammal 
(LAMC1) gene associated with familial pelvic organ prolapse. 
Hum Genet. 2007;120(6):847-856. 

Abramowitch SD, Feola A, Jallah Z, Moalli PA. Tissue mechan- 
ics, animal models, and pelvic organ prolapse: a review. Eur f 
Obstet Gynecol Reprod Biol. 20093144 (suppl 1):S146-S158. 
Wieslander CK, Marinis SI, Drewes PG, Keller PW, Acevedo 
JF, Word RA. Regulation of elastolytic proteases in the mouse 
vagina during pregnancy, parturition, and puerperium. Biol 
Reprod. 2008;78(3):521-528. 

Rahn DD, Acevedo JF, Word RA. Effect of vaginal disten- 
tion on elastic fiber synthesis and matrix degradation in 
the vaginal wall: potential role in the pathogenesis of pel- 
vic organ prolapse. Am f Physiol Regul Integr Comp Physiol. 
2008;295(4):R1351-R1358. 

Handa VL, Nygaard I, Kenton K, Cundiff GW, Ghetti C, Ye 
W, Richter HE. Pelvic Floor Disorders Network. Pelvic organ 
support among primiparous women in the first year after 
childbirth. Int Urogynecol F Pelvic Floor Dysfunct. 2009;20(12): 
1407-1411. 

Lukacz ES, Lawrence JM, Contreras R, Nager CW, Luber 
KM. Parity, mode of delivery, and pelvic floor disorders. Obstet 
Gynecol. 2006;107(6):1253-1260. 

Quiroz LH, Munoz A, Shippey SH, Gutman RE, Handa 
VL. Vaginal parity and pelvic organ prolapse. f Reprod Med. 
2010;55(3-4):93-98. 

Tegerstedt G, Maehle-Schmidt M, Nyrén O, Hammarström 
M. Prevalence of symptomatic pelvic organ prolapse in a 
Swedish population. Int Urogynecol F Pelvic Floor Dysfunct. 
2005;16(6):497-503. 

Larsson C, Kallen K, Andolf E. Cesarean section and risk of 
pelvic organ prolapse: a nested case-control study. Am F Obstet 
Gynecol. 2009;200(3):243.e1—-243.e4. 

Hoyte L, Schierlitz L, Zou K, Flesh G, Fielding JR. Two- and 
3-dimensional MRI comparison of levator ani structure, vol- 
ume, and integrity in women with stress incontinence and pro- 
lapse. Am f Obstet Gynecol. 2001;185(1):11-19. 

Dietz HP, Lanzarone V. Levator trauma after vaginal delivery. 
Obstet Gynecol. 20053;106(4):707-712. 

Shobeiri SA, Leclaire E, Nihira MA, Quiroz LH, O’Donoghue 
D. Appearance of the levator ani muscle subdivisions in endo- 
vaginal three-dimensional ultrasonography. Obstet Gynecol. 
2009;114(1):66-72. 

Kearney R, Miller JM, Ashton-Miller JA, DeLancey JO. 
Obstetric factors associated with levator ani muscle injury 
after vaginal birth. Obstet Gynecol. 2006;107(1):144-149. 
Dietz HP, Simpson JM. Levator trauma is associated with pel- 
vic organ prolapse. BJOG. 2008;115(8):979-984. 

DeLancey JO, Morgan DM, Fenner DE, et al. Comparison 
of levator ani muscle defects and function in women with 
and without pelvic organ prolapse. Obstet Gynecol. 2007 Feb; 
109(2 pt 1):295-302. 


Clinical and Quality 


of Life Evaluation 


Mamta M. Mamik and Rebecca G. Rogers 


INTRODUCTION 


Pelvic floor disorders, including urinary and anal 
incontinence, pelvic organ prolapse (POP), sexual 
dysfunction, and pelvic pain consist of an array of 
functional and anatomical diseases that significantly 
impact the quality of life (QOL) of women. Central to 
the diagnosis and treatment of these disorders is the 
amount of bother and impact on QOL women experi- 
ence from their pelvic floor problems. For the major- 
ity of pelvic floor disorders, no universally accepted 
definition of the disease state on physical examination 
or on ancillary testing exists. For this reason, diagno- 
sis of disorders must not only take into account ana- 
tomic and functional measures, but also must include 
evaluation of symptom severity and impact on QOL. 
This is not meant to trivialize the importance of the 
diagnosis and treatment of these problems, but rather 
to emphasize the need for pelvic floor disorders to be 
evaluated within the context of the patients’ personal 
experience. In this chapter, we review the clinical and 
QOL evaluation of the women with pelvic floor dys- 
function; detailed descriptions of specific tests will not 
be presented here, but will be covered in more detail in 
chapters addressing specific pelvic floor dysfunctions. 


Key Point 


e Central to the diagnosis and treatment pelvic floor 
disorders is the amount of bother and impact on 
quality of life women experience from their pelvic 
floor problems. 


CLINICAL EVALUATION 
OF A PATIENT WITH PELVIC 
FLOOR DYSFUNCTION 


Pelvic floor disorders comprise a group of diseases that 
patients may find difficult to bring up during a medical 
interview. Although common, many patients are reluc- 
tant to discuss these problems with providers because 
of embarrassment or because women are unaware of 
treatment options. In addition, many providers are 
not familiar with the diagnosis and treatment of pelvic 
floor dysfunction or feel that these disease states can 
only be treated by a specialist. Family members may 
believe that the lack of urinary or bowel control is voli- 
tional. Challenges faced by families are underlined by 
the fact that incontinence is a major reason for nursing 
home admissions in the elderly.! 

The National Center for Quality Assurance empha- 
sized the importance of screening for pelvic floor 
problems by determining that a quality indicator for 
primary care provider is to identify individuals with uri- 
nary incontinence.’ In a busy primary care or obstet- 
rics and gynecology practice, finding time to ask about 
incontinence or prolapse may be challenging. Many 
providers ask women general questions about whether 
or not they have bowel, bladder, or sexual complaints 
on their intake history. This simple intervention opens 
the door for women to feel more comfortable to seek 
treatment. Often patients have more than a single 
disorder; it is critical that women who present with a 
single disorder be screened for others as well. Because 
of their central importance in detection and evalua- 
tion of functional problems, following is a discussion 
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of the psychometric properties of questionnaires in 
general and a brief discussion of questionnaires used 
to screen pelvic floor disorders, as well as question- 
naires that evaluate a spectrum of pelvic floor dysfunc- 
tion. Clinical and physical examination assessment of 
urinary and bowel complaints and POP will then be 
presented, with questionnaires specific to the particu- 
lar dysfunction included in its respective section. 


Key Point 


e Evaluation of pelvic floor dysfunction involves 
eliciting history, physical examination, and clinic- 
based tests and advanced studies. 


QUESTIONNAIRES 


Although a complete discussion of the science behind 
questionnaire development is beyond the scope of 
this chapter, a general understanding of the central 
concepts of questionnaire development is important 
because pelvic floor disorders are largely functional 
problems that cannot be diagnosed by objective test- 
ing. Questionnaires transform “subjective” informa- 
tion into “objective” measures of the presence and 
severity of symptoms as well as their effect on QOL. 
Information should be collected in a nonbiased and 
reproducible fashion. Questionnaires range from 


Table 4-1 Properties of Questionnaires 


Validity 


measures that have not undergone rigorous analysis, 
referred to as an ad hoc questionnaire, to measures that 
have been extensively evaluated or validated question- 
naires. Validated measures can be further divided into 
those that are condition-specific, or were designed to 
measure clinical problems in a specific group of indi- 
viduals, or generic, meaning the questionnaire is best 
used to evaluate differences between a variety of disease 
states. Questionnaires used to evaluate pelvic floor dys- 
function range in size from a single question to much 
longer questionnaires. Often, both long- and short-form 
versions of a questionnaire will be developed. Although 
the long-form version of a questionnaire will provide 
more detail than a shorter version, shorter forms reduce 
patient burden and are often the most appropriate for 
use in clinical practice. Some questionnaires have sub- 
sections, which focus on a particular aspect of QOL or 
symptoms; these are referred to as domains. Choosing 
which questionnaires to use depends on the goals 
of their use; although the International Continence 
Society (ICS) rates questionnaires based on their 
quality, no standard measures have been determined. 
Questionnaires are evaluated by their psychometric 
properties, including validity, reliability, and respon- 
siveness, or ability to measure changes in clinical con- 
dition (Table 4-1). Questionnaires are rated by the ICS 
based on their validity, reliability, and responsiveness, 
and given a “Grade” of A, B, or C. Initial questionnaire 
validation is a process and not necessarily the endpoint 
of questionnaire assessment. 


Determines whether the questionnaire measures what is intended to measure. 


There are three aspects to validity, listed below. 


i Criterion Validity 


This describes correlation of a questionnaire with a gold standard measure such 


as a Clinical or other self-report validated measure. 


ii Construct Validity 


This examines the relationship between a questionnaire and underlying theories. 


“Convergent” and “discriminant” validity are assessed, which show how closely a 
new questionnaire is related to other measures of the same construct or the absence 
of relationships between constructs that are postulated to be independent. 


iii Content/Face Validity 


This is an assessment whether the questionnaires makes sense to those being 


measured and to experts in the clinical area. 


Reliability 


This is an assessment of a questionnaire’s ability to measure in a reproducible fashion. 


Internal consistency, reproducibility, and stability are assessed. 


i Internal Consistency 


This measures the correlations between different items and is measured by item-total 


correlation or Cronbach œ coefficient. 


ii Reproducibility 
and intrarater reliability. 
iii Stability 


Assesses the variability between and within observers and includes both inter- 


Assesses whether the questionnaire measures consistently in the same person 


over a period of time in the absence of clinical change and is usually assessed by 


test-retest analysis. 


Responsiveness 


This is a questionnaire’s ability to measure clinical changes that are reflected in 


changes in item, domain, or total scores. 


Key Points 


e Questionnaires help in detection and evaluation 
of functional problems and transform “subjec- 
tive” information into “objective” measures of the 
presence and severity of symptoms as well as their 
effect on quality of life. 

e Questionnaires can be generic or condition-specific 
and are rated by the International Continence Soci- 
ety based on their validity, reliability, and respon- 
siveness and given a “Grade” of A, B, or C. 


Screening Questionnaires 
for Pelvic Floor Dysfunction 


To overcome screening barriers, several screening ques- 
tionnaires for pelvic floor dysfunction have been devel- 
oped. The most extensive of these is the Epidemiology 
of Prolapse and Incontinence Questionnaire (EPIQ), 
which consists of 49 questions that evaluate uri- 
nary and anal incontinence, POP, and sexual health. 
On this measure, for items with a positive response, 
bother/satisfaction measures are reported on a 0 to 
100 visual analog scale. Question no. 35, which asks 
the patient “Do you have a sensation that there is a 
bulge in your vagina or that something is falling out 
from your vagina?” has been used as a screening ques- 
tion for POP in epidemiologic studies.** Because of its 
length, the EPIQ questionnaire is not well suited for 
most clinical settings. 

To identify women with incontinence, the 3IQ con- 
sists of three questions that screen for incontinence 
symptoms and determines the type of incontinence.” 
Using an extended evaluation as a gold standard, the 
sensitivity of the 3IQ for urgency incontinence was 
0.75 (95% CI, 0.68-0.81) and a specificity of 0.77 
(95% CI, 0.69-0.84); for stress incontinence, the sen- 
sitivity was higher at 0.86 (95% CI, 0.79-0.90) and 
the specificity lower at 0.60 (95% CI, 0.51-0.68). The 
3IQ can easily be incorporated into intake question- 
naires in a clinical setting. 

Other screening questionnaires include the Simple 
Questionnaire for sexual function. This question- 
naire consists of three questions that ask whether or 
not a patient is sexually active, if active, whether they 
have any sexual problems and whether or not they 
have pain with sexual activity. This simple question- 
naire was able to identify women with sexual dysfunc- 
tion as well as those who underwent detailed analysis 
with a psychologist. Although these validated ques- 
tionnaires are available for use in the clinical setting, 
many providers have incorporated ad hoc screening 
questions that they develop themselves into their 
intake history. 
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Questionnaires that Evaluate a 
Range of Pelvic Floor Dysfunction 


Although many measures focus on a specific aspect of 
pelvic floor function, such as urinary incontinence or 
POP, a number of questionnaires have been developed 
to assess an array of disorders. Two commonly used 
measures include the Pelvic Floor Distress Inventory 
(PFDI’ and the Pelvic Floor Impact Questionnaire 
(PFIQ).’ 


Pelvic Floor Distress Inventory (PFDI) 
(Grade A)’ 


This 46-item (long-form) questionnaire was devel- 
oped for use in women with all major pelvic floor dis- 
orders. Both long (46 questions) and short forms (20 
questions) consist of three scales, individually focused 
on urinary symptoms, bowel symptoms, and prolapse 
symptoms. Patients are asked if they have a particu- 
lar symptom and asked to rate the level of bother of 
that symptom, if present, on a four-point scale. The 
measure has undergone extensive psychometric test- 
ing, which has established its reliability, validity, and 
responsiveness. 


Pelvic Floor Impact Questionnaire (PFIQ) 
(Grade A)’ 


This measure assesses QOL impact of urinary and/ 
or anal incontinence and/or prolapse. The long-form 
version of the PFIQ has three scales and a total of 
92 items, whereas the short-form version consists 
of 21 questions, also divided in three scales. These 
include the Incontinence Impact Questionnaire (IIQ), 
Colorectal-anal Impact Questionnaire, and Pelvic 
Organ Prolapse Impact Questionnaire. Each scale 
consists of four domains that include physical activity, 
social, emotional, and travel. Again, the PFIQ has been 
extensively validated and has proved responsiveness. 


CLINICAL ASSESSMENT OF 
URINARY INCONTINENCE 


History 


A history of urinary incontinence should document 
both the presence of incontinence as well as delin- 
eate the major types of incontinence, including stress, 
urgency, and mixed urinary incontinence. The precise 
nature of leakage should be queried. Patients may 
complain of leakage of urine with stress such as cough- 
ing, laughing or sneezing or exertion, Valsalva maneu- 
vers during exercise, or sexual intercourse, all of which 
are associated with an increase in abdominal pressure 
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and the diagnosis of stress incontinence. Patients with 
urgency incontinence have loss of urine after a sensa- 
tion of urgency and often report failing to make it to 
the bathroom in time. These patients typically practice 
“toilet-mapping” and are aware of restrooms in the 
vicinity of all the places they usually visit. Women with 
urgency incontinence also report urgency “triggers” 
or association of having urgency when they hear the 
sound of running water. Patients may have a combina- 
tion of these symptoms and are diagnosed with mixed 
urinary incontinence. 

The severity of the incontinence must be ascer- 
tained, as well as the bother that the patient experi- 
ences. Surrogate markers for bother include frequency 
of leakage, pad use, type of pads, degree of pad satura- 
tion and number of voids during the day and night. 
Documentation of symptom onset and past medical 
history is important as well as any precipitating events 
including recent medication changes (Table 4-2). 
Patients with rare leakage may not be bothered by 
their symptoms. 

Not all lower urinary tract problems are associ- 
ated with incontinence; patients may have difficulty 
voiding or more commonly, complain of overactive 
bladder (OAB). OAB, an umbrella term that encom- 
passes urgency urinary incontinence, is defined as 
urinary urgency, usually accompanied by frequency 
and nocturia, with or without urgency urinary incon- 
tinence, which occurs in the absence of urinary tract 
infection or other obvious pathology. Although not 
all women with OAB are incontinent, the condition 
is associated with significant bother and decreased 
QOL. Risk factors for urinary incontinence and rel- 
evant past medical history should be ascertained as 
outlined in Table 4-2. 

Voiding dysfunction, although relatively uncom- 
mon in women, may occur in patients with severe POP 
or after pelvic surgery or complicated vaginal birth. 
Although some patients may develop overflow incon- 
tinence as a result of voiding dysfunction, others will 
report a slow stream or having to perform maneuvers 
in order to empty their bladders. 


Bladder Diaries 


Bladder diaries are central to the evaluation of women 
with urinary incontinence and OAB. On a bladder 
diary, patients prospectively record the number of vol- 
untary voids and volumes, incontinent episodes, and 
fluid intake. The National Institutes of Health recom- 
mends a three-day bladder diary that records at least 
urinary incontinence episodes, voiding frequency, and 
pad usage® (Figure 4-1). Bladder diaries are both diag- 
nostic and therapeutic, as women who complete them 
can identify patterns of fluid intake and voiding that 


may lead to simple interventions, such as modifying 
excessive fluid intake or if voiding very infrequently, 
planned voids to avoid overflow incontinence. 


Physical Examination 


After taking a history, a physical examination, includ- 
ing pelvic examination, is performed. A neurological 
examination should be performed to assess perineal 
sensation and cutaneous nerve reflexes (Figure 4-2). 
An abdominal examination should be performed 
with attention to masses and previous surgical scars. 
Perineal and genital inspection should include atten- 
tion to markers of incontinence such as erythema and 
excoriation due to incontinence and the wearing of 
pads. An assessment of prolapse, described in more 
detail below, is included. 

Direct observation of incontinence on physi- 
cal examination can often confirm the diagnosis. 
One such test is the empty supine cough test. This 
is performed while the patient lies in a supine posi- 
tion, immediately after voiding. The patient is asked 
to cough with subsequent observation of involuntary 
loss of urine on examination. Stress incontinence 
can sometimes be only observed after the reduction 
of coexistent prolapse. Urgency urinary incontinence 
may also be observed; the patient has loss of urine 
synchronous with the sensation of a sudden, compel- 
ling desire to void that is difficult to defer. Typically, 
urgency losses are larger than urine loss associated 
with stress incontinence. 


CLINIC-BASED TESTS 


Other clinically based tests performed on physical 
examination include assessment of the ability of the 
patient to completely empty her bladder, and whether 
or not she has a urinary tract infection. 

Particularly in women with complaints of incomplete 
emptying, a postvoid measure of urine volume should 
be obtained, either by catheterization or by bladder 
scan. Although the exact definition of an elevated post- 
void residual has not been ascertained, less than one- 
third of the voided volume or less than 100 to 150 mLs 
is often considered “normal.” If it is unclear as to how 
much is left in the bladder on bladder scan, straight 
catheterization is performed to determine the exact 
volume. A urine sample should be obtained to assess 
for hematuria, as well as markers for urinary infec- 
tion. Although rare, hematuria may be an indication of 
underlying bladder pathology such as transitional cell 
carcinoma, or stone disease, and urinary tract infec- 
tion can be associated with stress incontinence or OAB 
symptoms that resolve with treatment of the infection. 
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Table 4-2 History Related to Urinary Incontinence, Anal Incontinence, and/or Pelvic 


Organ Prolapse* 


Urinary Incontinence 


Symptom Documentation 

Leakage with cough/laugh/sneeze 

Leakage with activity/sexual intercourse 
Leakage with urgency 

Unconscious leakage 

Duration of symptoms 

Number of voids during the day and at night 
Leaks per day 


Amount of urine with leaks (large/small) 
Number of pads per day 

Digitalization prior to voiding 

Change of position prior to voiding 

Fluid intake 

Associated anal and/or prolapse symptoms 


Past Medical History 

History Associated with Stress Incontinence 
Prolonged labor 

Operative vaginal delivery 

Increased parity 

Prior radiation therapy 

Prior incontinence surgery 

Medications (eg, alpha-adrenergic blockers such 
as prazosin, terazosin, and doxazosin, angiotensin- 
converting enzyme inhibitors) 

History Associated with Overactive Bladder 
History of urinary tract infection 

Obstruction from prolapse 

Prior incontinence surgery 

Impaired bladder contractility 

Bladder abnormalities or inflammation (eg, tumors, 
calculi, interstitial cystitis) 

Neurologic causes: (eg, Stroke, Alzheimer disease, 
Multi-infarct dementia, multiple sclerosis, disk herniation, 
Other dementias) 

Estrogen deficiency 


Systematic conditions (eg, heart failure, diabetes, sleep 
disorders) 


Functional and behavioral conditions (eg, excessive fluid 
intake, poor bowel habits and constipation, impaired 
mobility, psychological conditions, environmental 
barriers to voiding) 


Medications (eg, alpha adrenergics, anticholinergics, 
antihistamines, antipsychotics, skeletal muscle relaxants, 
tricyclic antidepressants, calcium channel blockers, 
diuretics) 


Anal Incontinence 


Symptom Documentation 


Number of incontinence episodes 


Type of bowel content loss (eg, liquid stool, solid stool, 
mucus, or gas) 


Volume of stool lost 


Pad use 

Urgency 

Number of bowel movements per week 
Associated urinary and/or prolapse symptoms 


Past Medical History 


Anal injury (eg, obstetrical, fistulotomy, 
hemorrhoidectomy, sphincterotomy, stretch) 


Intestinal disorders (eg, colitis, or proctitis, irritable 
bowel syndrome, bowel resection, tumors, fecal 
impaction, constipation, rectal prolapse) 


Neurological disorders (eg, dementia, neoplasia, stroke, 
trauma, multiple sclerosis, spinal cord injury, psychosis) 


Infectious etiologies 


Medications (eg, laxatives, enemas) 


(continued) 


65 


CHAPTER 4 


66 


t YSLdVHD 


Section | Fundamental Topics 


Table 4-2 History Related to Urinary Incontinence, Anal Incontinence, and/or Pelvic 


Organ Prolapse* (Continued) 


*Examples given in each section; lists not meant to be exhaustive. 


Assessment of urethral mobility is of limited clini- 
cal value for patients not undergoing surgical interven- 
tion. To assess mobility, a cotton-tipped swab is placed 
in the urethra and withdrawn until it is at the urethro- 
vesical junction (Figure 4-3). The patient is then asked 
to cough or Valsalva and the mobility of the urethra is 
noted. A mobile urethra is defined as one that moves 
greater than 30 degrees on cotton swab testing, or 


To be maintained for 3 consecutive days 


greater than 10 degrees of movement on ultrasound. 
Women with immobile urethras who continue to leak 
urine are less likely to respond to surgical therapy than 
women with mobile urethras.’ 

Pelvic muscle strength is then assessed. It is impor- 
tant to assess whether or not the patient is able to voli- 
tionally contract their pelvic floor muscles, as many 
initial therapies for pelvic floor dysfunction hinge 


Name Date 

Time of Amount Leakage If leakage Activity at Urgency prior | Pads used/ Amount and 

void (mls/oz) (Yes/No) present, how | the time of to voiding changed type of fluid 
much (small, | leakage eg, (Yes/No) consumption 
moderate, large} coughing, eg, 4 oz tea 


amounts) 


lifting, running 


FIGURE 4-1 Bladder diary. 


FIGURE 4-2 Dermatomes of perineal body. 


on the performance of pelvic floor exercises. Women 
unable to volitionally contract their pelvic floor muscu- 
lature are unlikely to benefit from these interventions 
without the aid of a physiotherapist. The ICS recom- 
mends assessment of pelvic floor strength to include 
notation of the ability to both volitionally contract and 
relax the pelvic floor muscles, and the use of “absent,” 
“weak,” “normal,” and “strong” to assess the strength 
of pelvic floor contraction.!° Two other measures are 
commonly used to assess pelvic floor muscle strength; 
the Brink scale, and the Oxford grading scale. For 
the Brink scale, pelvic floor strength is assessed after 
inserting two lubricated fingers into the vagina. The 
examiner then asks subjects to “squeeze and hold their 
pelvic muscles.” The Brink scale assesses three aspects 
of pelvic floor muscle contraction, including vaginal 
pressure, displacement of the examiner’s fingers, and 
duration of contraction. Each subscale is a four-point 
scale with a minimum score of one and maximum of 
four. The scores are added to provide a total score 


FIGURE 4-3 ‘Q-tip’ or cotton-swab test. 
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ranging from 3 to 12.'! The Oxford grading scale’? is 
a scale that quantifies pelvic floor muscle strength as 
no contraction (0), flicker (1), weak (2), moderate (3), 
good (4), and strong (5). 


Pad Testing 


Pad testing quantifies the amount of urine lost over 
the duration of testing, by measuring the increase in 
the weight of the perineal pads (weighed pre- and 
posttesting) used. This may give a guide to the sever- 
ity of incontinence. Testing duration varies and ranges 
from a short (one hour) test in a clinical setting to a 
24- and 48-hour test. Provocation during the test like- 
wise varies from normal everyday activities to defined 
regimens. The regimen recommended for a one-hour 
test includes the patient drinking 500-mL fluid within 
a short period. After 15 minutes, the patient then 
walks or climbs stairs for half an hour and during the 
remainder of the time patient stands up from sitting 
position, coughs vigorously, runs in place, bends to 
pick up small object, and washes their hands in run- 
ning water. At the end of one hour, the pad is removed 
and weighed.!*"* According to the ICS, women leaking 
less than 1 g during the one-hour pad test can be con- 
sidered dry. Pad weight gains above these levels should 
indicate that incontinence occurred. Long-term tests 
are done for 24 or 48 hours of normal activities while 
wearing pads and then brought in by the patient for 
weighing. The upper limit of the 95% confidence 
interval is between 5.5- and 8-g gain in pad weight for 
the 24-hour home pad test. !®!6 

In addition to screening for the severity of inconti- 
nence, in patients where the diagnosis of incontinence 
is not clear, a test using an agent, such as phenazopyri- 
dine, that dyes the urine can be used. The patient is 
asked to take the phenazopyridine and engage in activi- 
ties that are thought to cause incontinence. During 
the activity, the patient observes whether their pad is 
stained yellow. This test can aid in sorting out whether 
or not the patients’ “wetness” is from urine or is from 
another source, such as sweat or vaginal discharge. 


Advanced Studies 
Simple Cystometry 


Also referred to as “bedside” urodynamics, simple 
cystometry utilizes a catheter inserted into the ure- 
thra to check the postvoid residual volume of urine 
after voiding. The bladder is then retrograde-filled, 
with confirmation of when the patient experiences 
sensation of first fill, initial desire to void, strong 
desire to void, and maximum capacity. The bladder 
is filled via an open syringe attached to the catheter. 
Before maximum capacity, the catheter is removed 
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and the patient asked to perform provocative maneu- 
vers including coughing and Valsalva. Loss of urine 
with stress maneuvers indicates the diagnosis of stress 
incontinence, whereas a sudden loss of a large volume 
of urine with a rise in the meniscus in the syringe indi- 
cates urgency incontinence. 


Urodynamics 


Urodynamics is the functional study of the lower uri- 
nary tract, and will be further addressed in Chapter 7. 
The sequence of testing involves testing with a com- 
fortably full bladder for free (no catheter) uroflow- 
metry and postvoid residual urine volume (PVR) 
measurement prior to filling and voiding (with cath- 
eter) cystometry. Uninstrumented uroflowmetry 
measures the rate, time, and volume of urine voiding. 
Filling cystometry is the pressure/volume relationship 
of the bladder during bladder filling. It begins with 
the commencement of filling and ends when a “per- 
mission to void” is given by the urodynamicist. Aims 
of filling cystometry are to assess bladder sensation, 
bladder capacity, detrusor activity, and bladder com- 
pliance. Stress incontinence is evaluated by asking 
patient to cough when supine, Valsalva when supine, 
and then cough when standing up. Urethral pressure 
profiles can also be performed, which indicate intra- 
luminal pressure along the length of the urethra. At 
the conclusion of the testing, women typically perform 
a second instrumented uroflowmetry, which not only 
measures the rate, time, and volume of the void, but 
also the pressures in the urethra, bladder, and rectum, 
as a proxy for abdominal pressures. 


Intravenous Urography 


Intravenous urography provides an anatomical outline 
of the urinary tract including the calyces, renal pel- 
vis, ureter, and bladder. An injection of x-ray contrast 
media is given to the patient intravenously. The con- 
trast media becomes visible on x-rays after injection 
because it is excreted by the kidneys. x-Rays are taken 
at specific time intervals to capture the contrast as it 
travels through the different parts of the urinary sys- 
tem. This gives a comprehensive view of the patient’s 
anatomy and some information on the functioning of 
the renal system. 


Micturating Cystourethrogram 


Micturating cystourethrogram is used in the detection 
of vesicoureteric reflux, stress incontinence, urethral 
stricture, some fistulae, and diverticula. A micturat- 
ing cystourethrogram is a specific radiological proce- 
dure that is performed under fluoroscopic screening to 
visualize the bladder by filling it with contrast material 


asking the patient to void, in order to evaluate the 
anatomy of the urethra, bladder and distal ureters. 


Magnetic Resonance Imaging 


Magnetic resonance imaging (MRI) in urogynecol- 
ogy provides the opportunity to examine the soft tis- 
sue structures of the pelvic support. It is noninvasive, 
has excellent soft tissue contrast resolution without 
exposure to ionizing radiation, and allows the study 
of function of pelvic floor structures under differ- 
ent dynamic conditions such as increased abdominal 
pressure during Valsalva. Several anatomical land- 
marks used for pelvic measurements are also easily 
identified in MRI, and most measurements are thus 
highly reproducible. Currently, the clinical value of 
these examinations is still under investigation with its 
impact on therapeutic decisions not yet fully evalu- 
ated; MRI is not commonly used for the diagnosis of 
urinary incontinence. 


Ultrasound 


Ultrasound is commonly used to assess postvoid resid- 
ual volumes. “Bladder scanners” give a volumetric 
assessment of residual urine volumes and are less inva- 
sive but more inaccurate than postvoid residual testing 
with a catheter. In addition to postvoid residual test- 
ing, ultrasound is most commonly used for assessment 
of the urethra for diagnosis of anatomic abnormalities, 
such as urethral diverticula. 


URINARY INCONTINENCE/ 
OVERACTIVE BLADDER 
QUESTIONNAIRES 


In addition to the questionnaire that assesses a vari- 
ety of pelvic floor disorders in a single questionnaire, 
such as the PFDI and the PFIQ, a variety of validated 
questionnaires specifically focus on the evaluation of 
urinary incontinence and OAB. A sample of both 
symptom severity and QOL measures for urinary 
incontinence with their rating by the ICS is outlined 
in Table 4-3. Questionnaires are rated by the ICS 
based on their validity, reliability and responsiveness 
and given a “Grade” (Table 4-4). 


Incontinence Severity 
Index (ISI) (Grade A)'*° 


This questionnaire provides a severity index of female 
incontinence. Two questions ask how often urine leak- 
age is experienced and how much urine is lost. The 
two responses are multiplied together and categorized 
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Table 4-3 Psychometric Characteristics of Urinary Incontinence Questionnaires 


Reliability Validity International 
Continence 

Number of Test- Face/ consue Society 
Questionnaire Questions IC* retest content Criterion Concurrent Divergent Rating 
Incontinence Severity 2 v v v A** 
Index (IS1)18-20 
Urogenital distress 19 v v v v A 
inventory long form 
(UDI) 
Urogenital distress 6 v v v v A 
inventory short form 
(UDI-6)”2 
Incontinence Impact 30 v v v A 
Questionnaire long form 
(I1Q)" 
Incontinence Impact 7 4 v A 
Questionnaire short form 
(IIQ-7)?2 
King’s Health 32 v v v v v A 
questionnaire (KHQ)? 
Overactive Bladder 33 y vA v va v A 
Questionnaire (OABq)”* 
Bristol Female Lower 12 v v v A 
Urinary Tract Symptoms 
Questionnaire-short 
form Incontinence 
Symptoms (BFLUTS-SF)* 
Patient perception 1 v v v v v A 
of bladder condition 
(PPBC)?” 


v indicates that testing has been done on this property. Modified with permission from Ref.” 


*Internal consistency. 
**Graded in 2005 International consultation on Incontinence. 


into slight (1-2), moderate (3—4), and severe (6-8). 
This questionnaire has good levels of validity, reliabil- 
ity, and responsiveness. 


Urogenital Distress Inventory 
Long and Short Forms (UDI/UDI-6) 
(Grade B/A)??? 


This questionnaire was developed to assess the 
degree to which symptoms are bothersome to indi- 
viduals. The long form contains 19 lower urinary tract 
symptoms grouped into three subscales of irritative 
symptoms (nine questions), obstructive/discomfort 
(11 questions), and stress symptoms (two questions). 
Transformation of scores is done by subtracting one 
and multiplying times 100/3, which gives each sub- 
scale a total possible score of 0 to 100 and a total 


Table 4-4 Criteria for Recommendation 
of Questionnaires for UI and UI/LUTS 
at the International Consultation on 
Incontinence 200876 


Grade Definition 
A Validity, reliability, and responsiveness 
established with rigor in several data 
sets 
A new Validity, reliability, and responsiveness 
indicated with rigor in one data set 
B Validity, reliability, and responsiveness 


indicated but not with rigor. To be used 
if suitable questionnaires not available in 
ICIQ modular format or Grade A or 
Grade A new 
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score ranging from 0 to 300. Reliability assessment 
included calculation of Cronbach © and for irritative 
symptoms (œ values of 0.7), obstructive/discomfort 
(a values of 0.77), and stress symptoms (a values of 
0.48). Construct validity (convergent and divergent) 
was assessed using scores on measures including 
the 36 item Short Form Health Survey, the Centers 
for Epidemiologic Studies-Depression Scale, the 
Medical Outcomes Study measure of Social Support 
1992, and the Profile of Mood States. Pad tests and 
urinary incontinence diaries were also used for con- 
vergent validity. Divergent construct validity was 
assessed using age. Criterion validity was investigated 
using physicians who were blind to the questionnaire 
responses to make the diagnosis of stress inconti- 
nence or detrusor instability with or without stress 
incontinence. Responsiveness to change was also ana- 
lyzed by assessing scores at baseline and 12 weeks’ 
follow-up visit. Data on the reliability, validity, and 
sensitivity to change of these measures demonstrate 
that they are psychometrically strong. A short-form 
version of the urogenital distress inventory (UDI-6) 
has been shown to be valid and reliable. The UDI is 
part of the PFDI discussed above. 


Incontinence Impact Questionnaire 
Long and Short Forms (IIQ/IIQ-7) 
(Grade A/A)?":22 


The IIQ has a total of 30 items. Twenty-four of these 
assess the degree to which urinary incontinence affect 
daily activities such as shopping, recreation, and enter- 
tainment and six assess the effects of urinary inconti- 
nence on feelings such as fear, frustration, and anger. 
Responses for these items range from 1 = not at all to 
4 = greatly. IIQ is divided into four subscales; Physical 
Activity (A; six items), Travel (T; six items), Social 
Relationships (So; 10 items), and Emotional Health 
(E; eight items). Reliabilities for the subscales of IIQ 
were Physical Activity (œ values of 0.87), Travel (œ val- 
ues of 0.87), Social (œ values of 0.90), and Emotional 
(a values of 0.90). Construct validity using measures 
including the 36 item Short Form Health Survey, 
the Centers for Epidemiologic Studies-Depression 
Scale, the Medical Outcomes Study measure of Social 
Support 1992, and the Profile of Mood States was 
performed. There was moderate correlation (mean 
r value = 0.37) indicating that the IIQ measures more 
than the general health state and therefore supports 
the construct validity. The number of incontinent epi- 
sodes and pad test results correlated significantly with 
the IIQ during assessment of convergent construct 
validity. The only significant difference was lower 
scores on the Travel subscale for detrusor instability 
with or without genuine stress incontinence. The IIQ 
is also responsive to change. 


The IIQ has been assessed in multiple clinical 
trials. 

The IIQ has also been shortened to seven items and 
has been proven to have good validity and reliability. 
Correlation with the long-form responses of the IIQ 
was 0.97. The correlations of the short form informal 
subscales with the long-form subscales ranged from 
r values of 0.88 to 0.94, which verifies that the IIQ-7 
retains excellent representation of each separate life 
impact domain. The IIQ-7 is part of the PFIQ dis- 
cussed above. 


King’s Health Questionnaire (KHQ) 
(Grade A}? 


This measure was developed at King’s College Hospi- 
tal in London as part of a large longitudinal study of 
QOL. The questionnaire has three sections. The first 
section consists of two questions that measure over- 
all health as it relates to urinary symptoms. The sec- 
ond section has 19 questions divided into domains of 
QOL, which are incontinence impact, role limitations, 
physical limitations, social limitations, personal rela- 
tionships, emotions, sleep and energy, severity-coping 
measures, general health perception, and symptom 
severity. The third section measures level of bother or 
impact of urinary symptoms. The questionnaire has 
been shown to have excellent reliability and validity 
for women. Sensitivity to change has been shown suc- 
cessfully in observational studies and in increasing 
numbers of clinical trials. 


Overactive Bladder 
Questionnaire (OABq) (Grade A)” 


This questionnaire was developed to assess OAB symp- 
toms in both continent and incontinent patients. It 
consists of 33 items that assess symptoms (eight items) 
and health-related QOL impact of OAB (25 items). 
High internal consistency has been shown with 
Cronbach a ranging from 0.86 to 0.94. This question- 
naire has also demonstrated good responsiveness. The 
OABq showed moderate correlation (r = 0.16-0.52) 
with subscales of the SF-36. 


Bristol Female Lower Urinary Tract 
Symptoms (BFLUTS-SF) (Grade A)” 


The short-form questionnaire was derived from a lon- 
ger questionnaire that assessed the occurrence and 
symptom bother relating to incontinence and other 
lower urinary tract symptoms for women. Factor 
analysis and clinical judgment were used to develop 
a shortened scored version of the BFLUTS ques- 
tionnaire that comprises three subscales consisting of 


BFLUTS-IS (incontinence symptoms), BFLUTS-VS 
(voiding symptoms), and BFLUTS-FS (filling symp- 
toms) with the addition of subscales for sexual function 
(BFLUTS-sex) and QOL impact (BFLUTS-QoL). 

Validity assessment included content/face valid- 
ity by interviewing clinicians and construct valid- 
ity by comparing answers from a community group 
and a clinical group. Women in community group 
reported lower prevalence of symptoms than those 
in clinical setting. Criterion validity was assessed by 
correlation with pad testing and frequency/volume 
charts. Reliability and responsiveness were assessed. 
Reliability testing of all symptom questions gave a 
high Cronbach « of 0.78. Subgrouping of catego- 
ries into storage, voiding, and incontinence showed 
Cronbach a of 0.48, 0.72, and 0.82 for incontinence, 
voiding, and filling symptoms, respectively. Test-retest 
reliability was assessed at two weeks’ interval and was 
similarly found to be high. 


Patient Perception of Bladder 
Condition (PPBC) (Grade A)?’ 


This is a questionnaire consisting of a single question 
that assesses patients’ perception of their bladder con- 
dition. The questionnaire has a choice of one of six 
statements that best describe present bladder condi- 
tion. This questionnaire has been validated in two clin- 
ical studies evaluating the tolerability and efficacy of 
tolterodine in patients with OAB and correlated with 
responses to OABq and KHQ. 


CLINICAL ASSESSMENT 
OF BOWEL DISORDERS 


Anal Incontinence 
History 


The history of patients with anal incontinence should 
also include past medical, obstetrical and surgical 
history; current medication use, including the use of 
laxatives and enemas and bowel habits (Table 4-2). 
In addition, a history of food sensitivities should be 
included. Risk factors that predispose to fecal incon- 
tinence include obstetric injury to the anal sphincter 
at the time of delivery, increasing parity and medical 
conditions such as stroke, diabetes, and constipation. 
An anal incontinence history should include number 
of incontinence episodes, type of loss (gas, mucus, 
stool), consistency of stool at the time of incontinence, 
amount of stool lost, use of pads, type and number of 
pads used. The patient’s history of colonoscopy, irrita- 
ble bowel syndrome, as well as history of inflammatory 
bowel disease should be noted. For patients with new- 
onset incontinence without an underlying infectious 
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cause, colonoscopy is indicated to evaluate for neo- 
plasm, or inflammatory bowel disease. Sudden-onset 
anal incontinence associated with diarrhea should 
trigger evaluation for infections such as those respon- 
sible for acute gastroenteritis, such as Campylobacter, 
Shigella, or Clostridium difficile. 


Physical Examination 


Careful inspection of the anus and perineum should 
be performed. There may be evidence of fecal incon- 
tinence in the form of stool soiling. Assessment is also 
performed to look for scars, perineal body length, 
hemorrhoids, rectal prolapse, “dovetail” sign and peri- 
rectal dimpling, and other anatomic abnormalities. A 
dovetail sign is associated with radial folds posteriorly 
to the anus, with loss of those folds anteriorly, pre- 
sumably secondary to sphincter injury (Figure 4-4). 
Dimpling can be observed on the perineum where 
the ends of the sphincter lie when the sphincter con- 
tracts. Perianal reflexes specific to the anus include a 
perianal wink, which assesses pudendal innervation of 
the external anal sphincter. The perianal skin is gen- 
tly stroked with a cotton-tipped swab and cutaneous 
anal wink is elicited. Rectal examination is performed. 


FIGURE 4-4 Dovetail sign. Radial folds are seen posteri- 
orly with loss of radial folds anterior to the anal opening. 
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The integrity of the external anal sphincter, resting 
and squeeze tone, is then assessed. Although vali- 
dated measures of anal tone do not exist, a compar- 
ison of anal sphincter tone to manometry measures 
indicated that digital examination was effective in 
identifying weak sphincters.” The patient should be 
asked to perform a Valsalva maneuver at the end of the 
examination to see whether dyssynergia or rectal pro- 
lapse is present. Dyssynergia occurs when the patient 
contracts the pelvic floor rather than relaxing when 
attempting to defecate. 


Clinic-based Tests 


Anorectal Manometry 

Rectal pressure is measured using this technique. 
The test consists of inserting a small, flexible tube 
that has an inflatable balloon tip and a pressure 
transducer. Resting and squeeze pressures are mea- 
sured, as well as various anorectal reflexes and rectal 
and anal sensation. Anal manometry can be used to 
identify women with Hirschsprung’s disease by the 
absence of the rectoanal inhibitory reflex. The reflex 
is elicited with the transient distension of the rectum, 
inducing a temporary relaxation of the anal internal 
sphincter, and plays a major role in the continence 
and defecation. Anal manometry is discussed further 
in Chapter 11. 


Imaging 

Anal endosonography is used to assess disruption 
of internal and external anal sphincters and helps 
guide surgical management. The technique involves 
placing a transducer in the rectum, which provides 
a 360-degree evaluation of the anal canal. Images 
can be obtained which are both two-dimensional 
(2D) and 3D. In addition to endoanal imaging, 
transperineal, also termed translabial, imaging of 
the sphincter complex is also performed. This tech- 
nique utilizes a vaginal probe, which is placed at the 
vaginal introitus and angled posteriorly. The trans- 
perineal technique has the added advantage of not 
distorting the anal sphincter complex and is less 
uncomfortable for the patient. Transperineal images 
can be obtained in both 2D and 3D. Both techniques 
also allow for imaging of the muscles of the levator 
ani. Defecography demonstrates normal anatomy of 
the anorectum as well as disorders of rectal evacu- 
ation. Barium paste is inserted rectally prior to def- 
ecation over a translucent commode. The anorectal 
angle is the angle made by the puborectalis muscle 
and is measured in degrees using this modality. In 
addition, the presence, size, or emptying of any rec- 
tocele is noted. Enteroceles, rectal intusssusception, 
and mucosal prolapse as well as anismus, or a spastic 
pelvic floor, may be diagnosed. 


Advanced Studies 


Magnetic Resonance Imaging/ 

Endoanal Magnetic Resonance Imaging 

Endoanal MRI has a complementary role with endo- 
sonography. It has the advantages of multiplanar imag- 
ing and of defining the striated components of the 
sphincter with great clarity, although its clinical util- 
ity is limited not only because of limited availability, 
but also because of discomfort of patients with the 
examination. 


Constipation 


Functional constipation comprises a group of disor- 
ders that present as persistent, difficult, infrequent, 
or incomplete defecation, and is a common com- 
plaint among women with pelvic floor dysfunction. 
Constipation occurs in up to 20% of women, depend- 
ing on demographic factors, sampling, and the defini- 
tion used. Rome criteria were developed for defining 
bowel dysfunction (Table 4-5). The Rome II commit- 
tees? and, more recently, the Rome III Board” took on 
the responsibility to enhance these criteria. According 
to these criteria, patients have at least 12 weeks, which 
need not be consecutive, in the preceding 12 months 
of two or more of the symptoms listed in Table 4-5. 

Women with constipation should be assessed for 
general health, psychological status, use of constipat- 
ing medications, dietary fiber intake, and medical ill- 
nesses (eg, hypothyroidism). In patients who do not 
respond to increased fluid intake and fiber supplemen- 
tation, measurements of whole gut transit time and 
anorectal function may be indicated. 


Physical Examination 


Findings on digital rectal examination may include 
anal stricture or mass, paradoxical contraction of the 
puborectalis, nondescent of perineum and rectocele/ 
enterocele. 


Table 4-5 Rome Criteria II?’ 


1. Straining in more than one-fourth defecations 


2. Lumpy or hard stools in more than one-fourth 
defecations 


3. Sensation of incomplete evacuation in more than 
one-fourth defecations 


4. Sensation of anorectal obstruction/ blockade in 
more than one-fourth defecations 


5. Manual maneuvers to facilitate more than one- 
fourth defecations (eg, digital evacuation, support 
of the pelvic floor) 


6. <3 Defecations/wk 


Further Studies 


A colonoscopy should be performed to seek intralumi- 
nal pathology as the cause of constipation. In addition 
to colonoscopy, a barium enema can help identify a 
variety of colonic abnormalities such as a redundant 
colon or extrinsic compression. 

The next step should be physiologic testing 
explained in more detail in Chapter 10. The radi- 
opaque marker method, first described by Hinton,*! 
involves ingesting 24 markers and taking an abdomi- 
nal radiograph on day three and five. Colonic transit 
is assessed by the distribution of the markers with 
at least 80% of the markers eliminated by day five. 
Similarly a scintigraphic technique involves ingest- 
ing pellets labeled with either technetium-99m or 
indium-111 and identifying the distribution of signal 
when performing a scan. This technique can iden- 
tify delayed segmental colonic transit, and delayed 
small bowel transit. Paradoxical contraction of the 
puborectalis causing constipation may be assessed by 
anal sphincter electromyography. 


Fecal Urgency 


Fecal (rectal) urgency is defined as a sudden, compel- 
ling desire to defecate that is difficult to defer. Fecal 
(flatal) urgency incontinence is the involuntary loss of 
feces (flatus) associated with urgency. Fecal urgency is 
a symptom rather than a condition. The Rome diag- 
nostic?’ criteria for functional bowel disorders con- 
sider fecal urgency to be a supportive symptom for 
the diagnosis of irritable bowel syndrome, defined as 
“having to rush to have a bowel movement.” This may 
predispose individuals to fecal incontinence. 


Rectal Prolapse 


Rectal prolapse is the complaint of external protru- 
sion of the rectum. The classic description of rectal 
prolapse, or procidentia, is a protrusion of the rec- 
tum beyond the anus. The symptoms of rectal pro- 
lapse closely mimic the warning signs that the public 
is taught for rectal cancer: presence of a mass, bleed- 
ing, protrusion and a change in bowel habits. Earliest 
symptoms include a reducible protrusion that may 
be associated with a mucous discharge (Figure 4-5). 
Early in the course, rectal prolapse may only occur 
in association with bowel movements. The patient 
may complain of a feeling of incomplete evacuation 
or tenesmus. Later, after the prolapse has been pres- 
ent for some time, the patient may experience loss of 
control of stool because of stretching of the sphincter 
muscles and damage to the pudendal nerves. 

A complete history and a physical examination are 
required. An assessment of specific risk factors for 
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FIGURE 4-5 Rectal prolapse. 


rectal prolapse including chronic constipation and 
straining should be gathered. A screening evaluation 
of the colon with endoscopy or barium enema is rec- 
ommended in adults to exclude coexisting conditions 
such as diverticular disease, which may influence the 
choice of procedure to correct the prolapse. Common 
testing options include cinedefecography to check 
movement of the pelvic floor, anorectal manometry 
to measure the pressure generated by the sphincter 
muscles, and electromyography to check for denerva- 
tion and colon transit studies. It is postulated that an 
increased sigmoid transit time is a significant factor in 
the cause of incontinence that is associated with rectal 
prolapse.! 


BOWEL DISORDER 
QUESTIONNAIRES 


Questionnaires for functional bowel disorders are not 
in general as developed as those for urinary symptoms 
and the grading of these scales by the International 
Continence Society is less rigorous. (Table 4-6). There 
are no Grade A scales recommended. 


Table 4-6 Criteria for Recommendation 
of Questionnaires for POP and FI at the 
International Consultation on Incontinence** 


A Validity, reliability, and responsiveness 
established with rigor 

B Validity and reliability established with rigor, 
or validity, reliability, and responsiveness 
indicated. 


Cc Early development -further work required 
and encouraged 
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Table 4-7 Psychometric Characteristics of Fecal Incontinence Questionnaires 


*Internal consistency. 


Birmingham Bowel and Urinary 
Symptoms Questionnaire (BBUSQ) 
(Grade B}? 


This is a 22-item questionnaire covering various bowel 
and urinary symptoms (Table 4-7). The question- 
naire evaluates passive and urge incontinence (four 
items), evacuatory function (seven items), stool con- 
sistency (one item), frequency of laxative use or medi- 
cal consultation (two items), and urinary symptoms 
(eight items). Feedback was obtained from patients 
after the questionnaire was constructed for readabil- 
ity and clarity. The questionnaire was tested in various 
clinics including an urogynecology clinic, gynecology 
departments of three hospitals, a functional bowel 
clinic, and a general practice. Content and construct 
validity was performed by expert clinicians and scien- 
tists and by factor analysis respectively. 


Fecal Incontinence Quality 
of Life Scale (FIQL) (Grade B)?” 


This questionnaire measures the impact of fecal incon- 
tinence of health-related QOL (HRQL). Twenty- 
nine items were developed and tested consisting of four 
scales of HRQL including Lifestyle (ten items), Coping/ 
behavior (nine items), Depression/self-perception 
(seven items), and Embarrassment (three items). 
Internal reliability on all four scales showed 
Cronbach « values of 0.70. The test re-test reliabil- 
ity showed no significant differences between tests. 
Convergent and discriminant validity was assessed. 
For convergent validity, FIQL scales were correlated 
with comparable scales found in SF-36. These ranged 
from r values of 0.65 (FIQL depression, SF-36 Mental 
Health) to 0.28 (FIQL embarrassment, SF-36 Role 
Physical) and were all statistically significant. For 


divergent validity, patients with fecal incontinence had 
a significantly lower QOL score than the controls for 
each of the four scales (P < 0.01). There is no report 
yet on unscreened populations and responsiveness. 


Manchester Health 
Questionnaire (MHQ) (Grade B) 


This questionnaire is adapted from the King’s 
Health Questionnaire. A five-point scoring assesses 
the domains of general perception of health, general 
impact of incontinence, role, physical function, social 
function, personal relationships, emotion, sleep/energy, 
and severity/coping measures. There is a separate scale 
for the assessment of the severity of symptoms. 

Content validity was performed by two experts by 
sending out the questionnaires to 15 patients with 
known fecal incontinence for three cycles. Criterion 
and convergent validity was assessed against SF-36 
questionnaire. Pearson correlations ranged from 0.30 
to 0.65 for all domains and were all statistically sig- 
nificant. Internal consistency (Cronbach a) ranged 
from 0.73 to 0.91 for all domains. Test-retest reliability 
conducted between one and two weeks after the initial 
questionnaire was answered, showed a range of 0.81 to 
0.93 using Pearson correlation. Responsiveness has not 
yet been assessed. 


Fecal Incontinence 
Severity Index (FISI) (Ungraded) 


This instrument was developed for assessment of 
severity of fecal incontinence including gas, mucus, 
liquid, and solid stool incontinence. A type and fre- 
quency of 20-cell matrix was filled out by surgeons 
and patients to rank the severity of symptoms relative 
to each other assigning a “1” to most severe and “20” 


to least severe symptom. Severity rankings showed 
that rankings for surgeons and patients correlated very 
highly. Correlations were high between each of the 
four FIQL scale scores filled out by patients and sur- 
geons and severity weights. 


Patient Assessment of Constipation 
(PAC-SYM/PAC-QOL) (Ungraded)** 


This is a self-report instrument consisting of two com- 
plementary components: the Symptom Questionnaire 
(PAC-SYM) and the QOL Questionnaire (PAC- 
QOL). Items for symptom development (PAC-SYM) 
were developed through literature review and focus- 
group patient interviews. The questionnaire consists of 
12 items and three domains: rectal, abdominal, and 
stool symptoms. Intraclass correlations for the sub- 
scales on test-retest were 0.70 or more. The Cronbach 
a for the entire questionnaire was 0.89. Concurrent 
and discriminant validity and responsiveness have 
also been assessed, and this instrument was noted to 
be valid and responsive. PAC-QOL is a 28-item self- 
administered condition-specific QOL instrument for 
constipation with four subscales: physical discomfort, 
psychosocial discomfort, worries and concerns, and 
satisfaction. Total score and scores for subscales range 
from 0 to 4 with lower scores indicating better QOL. 
This instrument has also been shown to be reliable 
and valid. 


PELVIC ORGAN PROLAPSE 


History 


Prolapse symptoms include abnormal sensation, 
structure or function, experienced by the woman in 
reference to the position of her pelvic organs. In gen- 
eral, symptoms are worse at times when gravity makes 
prolapse worse, such as after long periods of stand- 
ing or exercise, and better when gravity is not a fac- 
tor, for example, when the patient is lying supine. 
Prolapse may be more prominent at times of abdomi- 
nal straining, which occurs with lifting and defecation. 
Symptoms associated with prolapse include vaginal 
bulging, pelvic pressure, bleeding, and low backache. 
Vaginal bulging consists of a complaint of a “bulge” 
or “something coming down” toward or through the 
vaginal introitus. The woman may state she can either 
feel the bulge by direct palpation or see it aided with 
a mirror. With pelvic pressure, patients complain of 
increased heaviness or dragging in the suprapubic area 
and/or pelvis. Complaints of vaginal bleeding, dis- 
charge, or infection can be related to dependent ulcer- 
ation of the prolapse and may accompany symptoms 
of pressure. Nonetheless, patients with unexplained 
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vaginal bleeding should be evaluated for other causes 
of the bleeding, particularly in postmenopausal 
women with a uterus, who should undergo endome- 
trial evaluation. 

Patients with prolapse often need to splint or digi- 
tate in order to defecate or urinate. Splinting is the 
complaint of the need to digitally replace the prolapse 
or to otherwise apply manual pressure to the vagina or 
perineum (splinting), or to the vagina or rectum (digi- 
tation) to assist voiding or defecation. Patients may 
complain of low, sacral (or “period like”) backache 
associated temporally with POP (Table 4-2). 


Physical Examination 


The choice of the woman’s position during examina- 
tion, for example, left lateral (Sims), supine, standing, 
or lithotomy, is that which can best demonstrate POP 
in that patient and which the woman can confirm, by 
use of a mirror or digital palpation, the severity of the 
prolapse that she has experienced. The hymen remains 
the fixed point of reference for prolapse description. 
All examinations for POP should be performed with 
the woman’s bladder empty and, if possible, an empty 
rectum. Increasing bladder volume has been shown to 
restrict the degree of descent of the prolapse.” 


Pelvic Organ Prolapse Measurement 


POP has been graded using multiple systems over 
time. These include the Pelvic Organ Prolapse Quan- 
tification (POP-Q) examination, Baden-Walker sys- 
tem,“ Beecham system,*! or nonstandardized systems, 
which only addresses the type of defect but not sever- 
ity.“ The attempt to standardize POP description has 
evolved, and currently the ICS recommends using the 
POP-Q for measuring degree of prolapse.” 

The POP-Q is a site-specific system that consists of 
six points, two on the anterior vaginal wall, two in the 
superior vagina, and two on the posterior vaginal wall 
whose position is described in relationship to the plane 
of the hymen. 

The measurements are then recorded in a “3 by 3” 
grid as noted in Figure 4-6 followed by staging. 


Aa Ba C 


GH TVL 


Ap Bp D 


FIGURE 4-6 POP-Q measurements in a “3 by 3” grid. 
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Table 4-8 Staging of Pelvic Organ Prolapse** 
Stage 0 No prolapse is demonstrated. Points 


Aa, Ap, Ba, and Bp are all at -3 cm and 
points C and D are <2cm of descent 


The criteria for stage 0 are not met, 
but the most distal portion of the 
prolapse is >1 cm above the level of 
the hymen 


Stage | 


The most distal portion of the prolapse 
is within 1 cm above or below the plane 
of the hymen, descends no further than 
2 cm less than TVL 


The most distal portion of the prolapse 
is >1 cm below the plane of the hymen 
but protrudes no further than 2 cm 
less than the total vaginal length 


Stage Il 


Stage Ill 


Stage IV Complete eversion of the total length 

of the vagina is demonstrated. The distal 
portion of the prolapse descends to at 
least (TVL-2) cm. Mostly instances, the 
leading edge of stage IV prolapse is the 


cervix or vaginal cuff 


TVL, total vaginal length. 


Staging 


Based on the degree of prolapse, staging further 
describes the severity of prolapse (Table 4-8). Stages 
range from 0 to 4, with Stage 0 indicating perfect vagi- 
nal support and Stage 4 indicating complete vaginal 
eversion. In order to assess prolapse, an instrument 
to measure descent, such as a calibrated scopette 
(Figure 4-7) as well as speculum, is required. 


FIGURE 4-7 Calibrated scopette. 


To assess the anterior vaginal wall, a half speculum 
is inserted to reduce the posterior vaginal wall and the 
patient is asked to Valsalva. Patients who are unable 
to volitionally Valsalva may be asked to cough to dem- 
onstrate pelvic organ descent, although reflexive con- 
traction of the pelvic floor may diminish the amount 
of prolapse observed. The posterior vaginal prolapse 
is assessed similarly, with reduction of the anterior 
vaginal wall with a split speculum. The apex can be 
assessed by placing the calibrated scopette on the 
cervix or cuff and asking the patient to strain; assess- 
ment of point D of the POP-Q is assessed in a similar 
fashion (Figure 4-8). It is important to confirm that 
the degree of prolapse observed during examination 
recapitulates the degree of prolapse that the patient 
has experienced outside of clinic. Use of a handheld 
mirror can help confirm that the POP-Q findings are 
accurate. Further description of each of the stages is 
noted in Table 4-8. 


Clinic-based Tests 


In patients with significant prolapse, postvoid residual 
testing is indicated, particularly if women have urinary 
as well as prolapse symptoms. 


Imaging 


Although clinical assessment of prolapse does not 
typically require imaging, several modalities, including 
ultrasound and MRI, have been used to further assess 
pelvic anatomy in women with prolapse. Most of these 
modalities are utilized in the research setting. 


Magnetic Resonance Imaging 


To determine the presence and extent of POP, a point 
of reference for rest and Valsalva measurements is 
required. Several reference points and lines for mea- 
suring and staging POP on MRI have been proposed. 
The two most commonly used lines are a line con- 
necting the inferior aspect of the pubic symphysis 
to the anterior margin of the sacrococcygeal junc- 
tion, the pubococcygeal line (PCL) which approxi- 
mates the levator plate and a line extending caudally 
along the long axis of the pubic bone, the midpubic 
line (MPL). After choosing the reference line, staging 
of POP in the anterior, apical and posterior compart- 
ments may be performed. This is done by perpen- 
dicularly measuring the distance from the anatomic 
reference point in each compartment to the reference 
line. The reference point in the anterior compartment 
is the most posteroinferior part of the bladder base, in 
the apical compartment is the anterior cervical lip or 
the vaginal apex in a post-hysterectomy patient and 
in the posterior compartment is the anterior aspect 
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FIGURE 4-8 Pelvic organ prolapse. A. Anterior defect (cystocele). B. Posterior defect (rectocele). 


of the anorectal junction. The largest measurement 
below or closest to the reference line during Valsalva 
or evacuation is used to stage POP. 


Ultrasound 


Ultrasound imaging can identify a number of entities 
that may be difficult to distinguish clinically and can 
enhance clinical examinations and help tailor treat- 
ment appropriately. Occasionally, anterior prolapse 
will turn out to be due to a urethral diverticulum, a 
Gartner duct cyst, or an anterior enterocele, which 
may be missed on clinical examination. Synthetic 
mesh implants used in incontinence and prolapse sur- 
gery are visible on ultrasound imaging; their identifi- 
cation may aid in planning for another repair or for 
removal if the previous repair has failed. 

In the posterior compartment, prolapse could be 
due to a true “rectocele,” that is, a defect of the recto- 
vaginal septum, or due to an abnormally distensible, 
intact rectovaginal septum, a combined rectoentero- 
cele, an isolated enterocele, a deficient perineum 
(perineocele) giving the impression of a “bulge,” or 
even a rectal intussusception, a condition that is not 
uncommon among urogynecological patients, and 
almost always overlooked. Translabial ultrasound is 
a suitable screening tool for these conditions, with 
results largely comparable to defecation proctogra- 
phy. Ultrasound is increasingly being used not just 
by gynecologists but also by colorectal surgeons and 
gastroenterologists.*4 


PELVIC ORGAN PROLAPSE 
QUESTIONNAIRES 


Prolapse questionnaires are limited. The most com- 
monly used are the PFDI and PFIQ, which evaluate 
all three pelvic floor disorders including prolapse. 


Pelvic Floor Distress Inventory 
(Grade A Described Above) and 
Pelvic Floor Impact Questionnaire 
(Grade A Described Above)’ 


The PFDI and PFIQ have been discussed earlier under 
the section “Questionnaires that Evaluate a Range of 
Pelvic Floor Dysfunction.” The PFIQ accompanies the 
PFDI and assesses the impact of POP, lower urinary 
tract and gastrointestinal tract on QOL (Table 4-9). 


OTHER QUESTIONNAIRES AND 
MEASURES USED TO EVALUATE 
PELVIC FLOOR DYSFUNCTION 


Sexual Health Questionnaires 
Sexual Function Questionnaires 


Sexual function is an important component of 
HRQL (Table 4-10). The Pelvic Organ Prolapse/ 
Urinary Incontinence Questionnaire (PISQ) long 
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Table 4-9 Psychometric Characteristics of Pelvic Organ Prolapse Questionnaires 


Reliability 
Number of Test- 
Questionnaire Questions IC* retest Face 
Pelvic Floor Distress 46 v v v 
Inventory (PFDIV 
Pelvic Floor Impact 23 v v v 


Questionnaire (PFIOQ)’ 


*Internal consistency 


and short forms are the only condition-specific 
questionnaires for assessment of sexual function in 
patients with pelvic organ prolapse and/or urinary 
incontinence. 


Pelvic Organ Prolapse/Urinary Incontinence Sexual 
Questionnaire (PISO/PISQ-1 2) (Grade A)*>48 

The 31 items in the questionnaire are divided into 
three domains: Behavior-Emotive, Physical, and 
Partner-related. Questions specifically address the 
impact of urinary incontinence and/or POP on sex- 
ual function. The measure has been found to have 
convergent and divergent validity. A short-form ver- 
sion of the questionnaire has also been developed 
(PISQ-12). Construct validity of the PISQ-12 was 
examined through correlations with the long form of 


Validity International 
Construct continence 
Society 
Criterion Concurrent Divergent Rating 
v v v A 
v v v A 


the questionnaire PISQ-31 (r = 0.75-0.95) and the 
Sexual History Form-12 and the IIQ-7. Test-retest 
reliability was moderate to high. Good agreement was 
noted in 30 out of 31 items (Table 4-10). 


Golombok-Rust Inventory of 

Sexual Satisfaction (GRISS) (Grade A)* 

This is a questionnaire that is designed to assess 
the quality of a sexual relationship in a heterosexual 
couple. It consists of 56 questions 28 of which are 
for females and the remainder for males. There are 
12 domain scores, five of which are female-specific 
(Dissatisfaction, Nonsexuality, Avoidance, Vaginismus, 
and Anorgasmia), five are male-specific, and two 
(Noncommunication and Frequency of Sexual 
Contact) are not related to gender (Table 4-10). 


Table 4-10 Psychometric Characteristics of Sexual Function Questionnaires 


Reliability 

Number of Test- 
Questionnaire Questions IC* retest Face 
Pelvic Organ 31 7 y v 
Prolapse/Urinary 
Incontinence Sexual 
Questionnaire- long 
form (PISQ)*° 
Pelvic Organ 12 v v v 
Prolapse/Urinary 
Incontinence Sexual 
Questionnaire- short 
form (PISO-12)*8 
Golombok Rust 56 (28 for v v v 


Inventory of Sexual females) 


Satisfaction (GRISS)* 


Female Sexual 19 v v 
Function Index (FSFI)” 


*Internal consistency 


Validity International 
Construct eontinence 
Society 
Criterion Concurrent Divergent Rating 

v v v A 

v v v A 

v v v A 

v v B 


Female Sexual Function Index (FSFI) (Grade B)” 
The 19-items in this questionnaire are divided into 
six sexual function domains consisting of Desire, 
Lubrication, Orgasm, Arousal, Pain, and Satisfaction. 
Psychometric properties including internal consistency, 
test-retest reliability, and discriminant validity has been 
assessed. A short form, the Female Sexual Funtion 
Index-6, has also been developed and its psychometric 
properties assessed. Reliability, internal consistency, and 
stability on retest were good.” 


General Health 


HRQL measures refer to a person’s complete well- 
being and take into consideration several dimensions 
including social, physical, and emotional health. These 
measures may be condition-specific or generic. One 
of the most commonly used generic questionnaires in 
women with pelvic floor disorders is the SF-36. 


Medical Outcomes Study Short 

form SF-36/SF-20 and SF-125°-52 

The SF-36 is a 36-item questionnaire developed as part 
of the Medical Outcomes Study in the United States. 
It has eight domains which are physical functioning, 
bodily pain, role limitations due to physical health 
problems, role limitations due to personal or emotional 
problems, general mental health, social functioning, 
energy/fatigue, and general health perceptions. This 
instrument has good construct, discriminant validity, 
and internal consistency. 

For the most part, general health questionnaires 
have limited responses to changes in pelvic floor func- 
tion, and for assessment of changes in quality of life, 
condition-specific measures are recommended in addi- 
tion to a thorough history and physical examination. 


REFERENCES 


1. Morrison A, Levy R. Fraction of nursing home admission 
attributable to urinary incontinence. Value Health. 2006;9(4): 
272-274. 

2. National Committee for Quality Assurance. HEDIS 2003: Spec- 
ifications for the Medicare Health Outcomes Survey. Vol 6. Wash- 
ington, DC: National Committee for Quality Assurance; 2003. 

3. Lukacz ES, Lawrence JM, Buckwalter JG, Burchette RJ, Nager 
CW, Luber KM. Epidemiology of prolapse and incontinence 
questionnaire: validation of a new epidemiologic survey. Int 
Urogynecol F Pelvic Floor Dysfunct. 2005;16(4):272-284. 

4. Nygaard I, Barber MD, Burgio KL, et al. Prevalence of symp- 
tomatic pelvic floor disorders in US women. Pelvic Floor Disor- 
ders Network. JAMA. 2008;17;300(11):1311-1316. 

5. Brown JS, Bradley CS, Subak LL, et al. The sensitivity and 
specificity of a simple test to distinguish between urge and 
stress urinary incontinence. Ann Intern Med. 2006;144(10): 
715-723. 

6. Plouffe L. Screening for sexual problems through a simple 
questionnaire. Am f Obstet Gynecol. 1985;15:166-169. 


10. 


11. 


12. 


13. 


14. 


15. 


16. 


17. 


18. 


19. 


20. 


21. 


22. 


23. 


24. 


Chapter 4 Clinical and Quality of Life Evaluation 


. Barber MD, Kuchibhatla MN, Pieper CF, Bump RC. Psycho- 


metric evaluation of 2 comprehensive condition-specific quality 
of life instruments for women with pelvic floor disorders. Am f 
Obstet Gynecol. 20013185(6):1388-1395. 


. National Institute for Health and Clinical Excellence. Uri- 


nary incontinence: the management of urinary incontinence in 
women. (Clinical guideline 40.) 2006. Available at: www.nice. 
org.uk/nicemedia/pdf/CG40fullguideline.pdf. 


. Bergman A, Koonings PP, Ballard CA. Negative Q-tip test as a 


risk factor for failed incontinence surgery in women. f Reprod 
Med. 1989;34(3):193-197. 

Haylen BT, de Ridder D, Freeman RM, et al. An Interna- 
tional Urogynecological Association (IUGA)/International 
Continence Society (ICS) joint report on the terminology for 
female pelvic floor dysfunction. Neurourol Urodyn. 2010329(1): 
4-20. 

Brink CA, Sampselle CM, Wells TJ, Diokno AC, Gillis GL. A 
digital test for pelvic muscle strength in older women with uri- 
nary incontinence. Nurs Res. 19893;38:196-199. 

Laycock J. Clinical evaluation of pelvic floor. In: Schussler B, 
Laycock J, Norton P, Stanton S, eds. Pelvic Floor Re-education. 
London: Springer-Verlag; 1994:42-48. 

Sutherst J, Brown M, Shawer M. Assessing the severity of uri- 
nary incontinence in women by weighing perineal pads. Lancet. 
198131:1128-1130. 

Versi E, Cardozo LD. Perineal pad weighing versus video- 
graphic analysis in genuine stress incontinence. Br _F Obstet Gyn- 
aecol. 1986;93:364—366. 

Lose G, Jorgensen L, Thunedborg P. 24-hour home pad weigh- 
ing test versus 1-hour ward test in the assessment of mild stress 
incontinence. Acta Obstet Gynecol Scand. 1989;68:21 1-215. 
Mouritsen L, Berild G, Hertz J. Comparison of different meth- 
ods for quantification of urinary leakage in incontinent women. 
Neurourol Urodyn. 1989;8:579-587. 

Abrams P, Cardozo L, Khoury S, Wein A. Incontinence. In: 
Committee 5B—A. Patient-reported Outcome Assessment. 4th Inter- 
national Consultation on Incontinence. 4th ed. 2009:363-413. 
Sandvik H, Hunskaar S, Seim A, Hermstad R, Vanvik A, Bratt 
H. Validation of a severity index in female urinary incontinence 
and its implementation in an epidemiological survey. 7 Epide- 
miol Community Health. 1993;47:497—499, 

Hanley J, Capewell A, Hagen S. Validity study of the severity 
index, a simple measure of urinary incontinence in women. 
BM. 2001;322(7294):1096-1097. 

Hagen S, Hanley J, Capewell A. Test-retest reliability, validity, 
and sensitivity to change of the urogenital distress inventory 
and the incontinence impact questionnaire. Neurourol Urodyn. 
2002321 (6):534—539. 

Shumaker SA, Wyman JF, Uebersax JS, McClish D, Fantl JA. 
Health-related quality of life measures for women with uri- 
nary incontinence: the Incontinence Impact Questionnaire 
and the Urogenital Distress Inventory. Continence Program 
in Women (CPW) Research Group. Qual Life Res. 1994;3(5): 
291-306. 

Uebersax JS, Wyman JF, Shumaker SA, McClish DK, Fantl 
JA. Short forms to assess life quality and symptom distress 
for urinary incontinence in women: the Incontinence Impact 
Questionnaire and the Urogenital Distress Inventory. Conti- 
nence Program for Women Research Group. Neurourol Urodyn. 
1995;14(2):131-139. 

Kelleher CJ, Cardozo LD, Khullar V, Salvatore S. A new ques- 
tionnaire to assess the quality of life of urinary incontinent 
women. Br f Obstet Gynaecol. 19973;104(12):1374—-1379. 
Coyne K, Revicki D, Hunt T, et al. Psychometric validation 
of an overactive bladder symptom and helath related quality 
of life questionnaire: the OAB-q. Qual Life Res. 2002311(6): 
563-574. 


7 


9 


` 


~ 


CHAPTER 4 


80 


7 


t YSLdVHD 


Section | 


25. 


26. 


27. 


28. 


29. 


30. 


31. 


32. 


33. 


34. 


35. 


36. 


37. 


38. 


Fundamental Topics 


Brookes ST, Donovan JL, Wright M, Jackson S, Abrams P. 
A scored form of the Bristol Female Lower Urinary Tract 
Symptoms questionnaire: data from a randomized controlled 
trial of surgery for women with stress incontinence. Am F Obstet 
Gynecol. 2004;191(1):73-82. 

Abrams P, Cardozo L, Khoury S, Wein A, ed. Incontinence. Ini- 
tial assessment of urinary and faecal incontinence in adult male 
and female patients. In: 4th International Consultation on Inconti- 
nence, Paris, July 5-8, 2008. 4th ed. Editions 21, France: Health 
Publication Ltd; 2009:368. 

Coyne KS, Matza LS, Kopp Z, Abrams P. The validation of the 
patient perception of bladder condition (PPBC): a single-item 
global measure for patients with overactive bladder. Eur Urol. 
2006;49(6):1079-1086. 

Hallan RI, Marzouk DE, Waldron DJ, Womack NR, Williams 
NS. Comparison of digital and manometric assessment of anal 
sphincter function. Brit ¥ Surg. 1989;76:973-975. 

Drossman DA, Dumitrascu DL. Rome III: New standard for 
functional gastrointestinal disorders. ¥ Gastrointestin Liver Dis. 
2006;15(3):237-241. 

Thompson WG, Longstreth GF, Drossman DA, Heaton KW, 
Irvine EJ, Miuller-Lissner SA. Functional bowel disorders and 
functional abdominal pain. Gut. 1999;45(suppl 2):1143-1147. 
Keighley MR, Shouler PJ. Abnormalities of colonic function in 
patients with rectal prolapse and faecal incontinence. Br f Surg. 
1984;71(11):892-895. 

Hiller L, Radley S, Mann CH, et al. Development and vali- 
dation of a questionnaire for the assessment of bowel and 
lower urinary tract symptoms in women. BJOG. 20023;109(4): 
413-423. 

Hiller L, Bradshaw HD, Radley SC, Radley S. A scoring system 
for the assessment of bowel and lower urinary tract symptoms 
in women. BJOG. 2002;109(4):424—430. 

Abrams P, Cardozo L, Khoury S, Wein A, ed. Incontinence. Ini- 
tial assessment of urinary and faecal incontinence in adult male 
and female patients. In: 4th International Consultation on Inconti- 
nence, Paris, July 5-8, 2008. 4th ed. Editions 21, France: Health 
Publication Ltd; 2009:369. 

Rockwood TH, Church JM, Fleshman JW, et al. Patient and 
surgeon ranking of the severity of symptoms associated with 
fecal incontinence: the fecal incontinence severity index. 
Dis Colon Rectum. 19993;42(12):1525-1532. 

Frank L, Kleinman L, Farup C, Taylor L, Miner P Jr. Psycho- 
metric validation of a constipation symptom assessment ques- 
tionnaire. Scand F Gastroenterol. 1999;34(9):870-877. 
Rockwood TH, Church JM, Fleshman JW, et al. Patient and 
surgeon ranking of the severity of symptoms associated with 
fecal incontinence: the fecal incontinence severity index. Dis 
Colon Rectum. 19993;42(12):1525-1532. 

Bug GJ, Hosker GL, Kiff ES. Routine symptom screen- 
ing for postnatal urinary and anal incontinence in new 


39. 


40. 


41. 


42. 


43. 


44. 


45. 


46. 


47. 


48. 


49. 


50. 


Ii, 


52. 


mothers from a district. Int Urogynecol F Pelvic Floor Dysfunct. 
2005;16(5):405-408. 

Yang A, Mostwin J, Genadry R, et al. Patterns of prolapse 
demonstrated with dynamic fastscan MRI; reassessment of 
conventional concepts of pelvic floor weaknesses. Neurourol 
Urodyn. 1993;12:310-311. 

Baden WF, Walker TA. Genesis of the vaginal profile: a corre- 
lated classification of vaginal relaxation. Clinical Obstet Gynecol. 
1972;15:1048-1054. 

Beecham CT. Classification of vaginal relaxation. Am ¥ Obstet 
Gynecol. 1980;136:957—958. 

Muir TW, Stepp KJ, Barber MD. Adoption of the pelvic organ 
prolapse quantification system in peer-reviewed literature. 
Am F Obstet Gynecol. 2003;189(6):1632-1635; discussion 
1635-1636. 

Bump RC, Mattiasson A, Bo K, et al. The standardization of 
terminology of female pelvic organ prolapse and pelvic floor 
dysfunction. Am f Obstet Gynecol. 19963;175:10-17. 

Dietz HP. Pelvic floor ultrasound in prolapse: what’s in it for the 
surgeon? Int Urogynecol F. 2011;22(10):1221-1232. 

Rogers RG, Kammerer-Doak D, Villarreal A, Coates K, Qualls 
C. A new instrument to measure sexual function in women 
with urinary incontinence or pelvic organ prolapse. Am Ff Obstet 
Gynecol. 20013;184(4):552-558. 

Rust J, Golombok S. The Golombok-Rust Inventory of Sex- 
ual Satisfaction (GRISS). Br f Clin Psychol. 1985;24(pt 1): 
63-64. 

Rosen R, Brown C, Heiman J, et al. The Female Sexual Func- 
tion Index (FSFI): a multidimensional self-report instrument 
for the assessment of female sexual function. F Sex Marital Ther. 
2000;26(2):191-208. 

Rogers RG, Coates KW, Kammerer-Doak D, Khalsa S, 
Qualls C. A short form of the Pelvic Organ Prolapse/Urinary 
Incontinence Sexual Questionnaire (PISQ-12). Int Urogynecol F 
Pelvic Floor Dysfunct. 2003;14(3):164-168. 

Isidori AM, Pozza C, Esposito K, Giugliano D, Morano S, 
Vignozzi L, Corona G, Lenzi A, Jannini EA. Development and 
validation of a 6-item version of female sexual function index 
(FSFI) as a diagnostic tool for female sexual dysfunction. F Sex 
Med. 201037(3):1139-1146. 

Ware JE Jr, Sherbourne CD. The MOS 36-item short-form 
health survey (SF-36). I. Conceptual framework and item selec- 
tion. Med Care. 1992;30(6):473—483. 

McHorney CA, Ware JE Jr, Raczek AE. The MOS 36-Item 
Short-Form Health Survey (SF-36): II. Psychometric and clini- 
cal tests of validity in measuring physical and mental health 
constructs. Med Care. 1993331 (3):247-263. 

McHorney CA, Ware JE Jr, Lu JF, Sherbourne CD. The MOS 
36-item Short-Form Health Survey (SF-36): III. Tests of data 
quality, scaling assumptions, and reliability across diverse 
patient groups. Med Care. 1994;32(1):40-66. 


Section Il 


000- 0000000 0000 


Disease States 


Part A: Lower Urinary Tract Dysfunction 


Stress Urinary Incontinence 83 

Urgency and Mixed Urinary Incontinence 99 
Evaluation of Bladder Function 119 

Voiding Phase Dysfunction 135 


Part B: Functional Anorectal Disorders 


Anal Incontinence 153 
Defecatory Dysfunction 173 
Anorectal Investigations 191 


Part C: Pelvic Organ Prolapse 
Pelvic Organ Prolapse: Anterior Prolapse 209 


Posterior Vaginal Wall Prolapse 225 
Apical Pelvic Organ Prolapse 245 
Pelvic Imaging 265 


Part D: Other Pelvic Floor Disorders 


Pain of Urogenital Origin 279 
Urinary Tract Infections 301 


Female Sexual Dysfunction 315 


This page intentionally left blank 


Part A: Lower Urinary Tract Dysfunction 


Stress Urinary Incontinence 


Charles R. Rardin and Nicole B. Korbly 


DEFINITION 


Urinary incontinence is defined by the International 
Continence Society (ICS) as “the complaint of invol- 
untary leakage of urine.” The most common forms of 
urinary incontinence are classified as stress, urgency, 
and mixed urinary incontinence. The current ICS 
definition of stress urinary incontinence (SUI) is sub- 
jective based on symptoms perceived by the patient: 
“stress urinary incontinence is the complaint of invol- 
untary leakage on effort or exertion, or on sneezing or 
coughing.”' In contrast, urgency urinary incontinence 
is “the complaint of involuntary leakage accompanied 
by or immediately preceded by urgency,” and mixed 
urinary incontinence is “a combination of symptoms 
of both stress and urgency urinary incontinence.” 

The definition of SUI has evolved over time into 
its current subjective definition. It was previously 
referred to as “genuine stress incontinence (GSD” 
by the 1990 ICS Standardization of Terminology of 
Lower Urinary Tract Function. GSI was defined as 
“the involuntary loss of urine occurring when, in the 
absence of a detrusor contraction, the intravesical 
pressure exceeds the maximum urethral pressure.” 
With the revision of the ICS terminology in 2002, 
GSI was replaced by the term “urodynamic stress 
incontinence.” Urodynamic stress incontinence is the 
observation during filling cystometry of involuntary 
leaking of urine during increased abdominal pressure, 
in the absence of a detrusor contraction. The evolu- 
tion of the definition of SUI underlines the impor- 
tance of eliciting the patients’ subjective experience of 
the condition. 


Closure of the urethra is essential during filling and 
storage of urine in order to prevent leakage. If the ure- 
thral closure mechanism is incompetent, it allows leak- 
age of urine in the absence of a detrusor contraction. 
Both intrinsic and extrinsic factors contribute to the 
symptoms of SUI. Intrinsic factors are those related to 
the function of the urethra, whereas extrinsic factors 
are secondary to influences apart from the urethra, 
such as patient level of activity or weight and urethral 
support. Increasingly rigorous investigation into the 
epidemiology, anatomy, physiology, and neurology of 
SUI has promoted the understanding of normal and 
incontinent states; this chapter provides an overview 
of current understanding of these mechanisms, as well 
as their limitations. 


EPIDEMIOLOGY 


Prevalence rates for SUI are wide, with reported 
ranges from as low as 4% to as high as 70%, and 
vary by age. SUI is common in younger women with 
estimated rates of 4% to 23% in women age 20 to 
39 years. Prevalence rates peak by age 50 to 60 years, 
with estimated rates of 16% to 36% in women age 
40 to 59 years.? Older women are more likely to be 
affected by urgency urinary incontinence and mixed 
urinary incontinence than SUI. 

Multiple studies report different prevalence rates 
of urinary incontinence between different racial 
groups. African-American women are less affected 
by SUI compared to Caucasian women, with one 
population-based study showing prevalence rates 
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of SUI in Caucasian women of 39.2% compared to 
25.0% in African-American women’; other population 
studies have supported this finding.* The explanation 
for the racial differences is unclear, but it is plausible 
that genetic, anatomic, social, and cultural factors 
contribute. 

Pregnancy and childbirth appear to be risk fac- 
tors for the development of SUI. Pregnancy, in and 
of itself, is a risk factor for urinary incontinence; how- 
ever, there also appear to be differences in risk based 
on delivery type. Women who undergo vaginal delivery 
may have up to twice the risk of developing SUI symp- 
toms compared to women who deliver by cesarean 
section.’ In a large epidemiologic study conducted in 
Norway, women who delivered vaginally appear to be 
at significantly higher risk for SUI than women deliv- 
ered by cesarean section. This difference diminished 
over time. Most studies agree in the conclusion that 
cesarean delivery is not entirely protective of the devel- 
opment of SUI. 

Both obesity and smoking are modifiable risk fac- 
tors associated with SUI. Increases in body mass index 
(BMI) have been associated with increased symptoms 
of SUI.’ It is hypothesized that the increased weight 
causes chronic strain, stretching, and weakening of 
the pelvic floor. Weight loss can be associated with 
improvement in SUI symptoms and a decrease in 
symptom bother.’ Smoking is another modifiable risk 
factor; the mechanism behind the increased risk for 
stress incontinence in women who smoke is likely mul- 
tifactorial and includes direct toxic effects on urinary 
tract tissue in combination with the increased abdomi- 
nal pressures associated with chronic pulmonary con- 
ditions and coughing. 


PATHOPHYSIOLOGY 


The mechanisms that allow continence, and the 
nature of the failures of those mechanisms, have 
been a source of debate for as long as the condi- 
tion has been addressed scientifically. In the early 
twentieth century, Bonney promoted the idea of a 
loss of suburethral support as the underlying mecha- 
nism of incontinence,’ while Kelly described a more 
intrinsic urethral dysfunction as the cause, such 
as an open bladder neck and urethra.'° Although 
no longer used, the multifactorial nature of stress 
incontinence came into greater focus with the clas- 
sification of various subtypes of stress incontinence, 
as follows: 


e Type 0: Reports of SUI, but well-supported blad- 
der neck, no abnormality on videourodynamics. 
Thought to represent voluntary contraction during 
testing 


e Type I: Well-supported bladder neck, with mild 
(2 cm) descent and urethral opening during Valsalva 

e Type II: Greater than 2 cm descent of the bladder 
neck 

e Type III: Open bladder neck and proximal urethra 
at rest”! 


Key Point 


e A key to understanding the pathophysiology of 
stress incontinence is an understanding of the anat- 
omy of the sphincteric mechanism and surround- 
ing structures. 


The anatomy of the lower urinary tract is discussed 
below. In addition, we present data that illustrate the 
various mechanisms that contribute to continence. 

The detrusor, the main structural element of the 
urinary bladder, is composed primarily of smooth 
muscle under autonomic control and connective tis- 
sue. It is lined internally by transitional urothelium, 
with a loose connective tissue layer referred to as the 
lamina propria. In the base of the bladder, the trigone 
is found. Its deep layer is continuous with Waldeyer 
sheath in the distal ureter, and is similar in its para- 
sympathic innervation to the detrusor muscle, whereas 
the superficial layer of the trigone is continuous with 
the smooth muscle of the urethra, and has similar 
sympathetic predominance of innervation. During the 
filling phase, the detrusor exhibits remarkable compli- 
ance, with minimal increases in pressure as the bladder 
fills, until it approaches its capacity. SUI is a disorder 
of the filling phase, and is not attributed to detrusor 
dysfunction. 

The epithelium of the proximal urethra is the same 
transitional urothelium as that found in the bladder; 
more distally, the epithelium becomes squamous, like 
that of the vulva. During the filling phase, the epi- 
thelium of the urethra is compressed into longitudi- 
nal rugations. These rugations, in addition to the rich 
venous vasculature of the underlying lamina propria, 
contribute to urethral coaptation and resultant ure- 
thral resistance to urine flow. Surrounding the lamina 
propria are two layers of smooth muscle of the ure- 
thra known as the intrinsic sphincter mechanism: an 
internal, longitudinally oriented layer, and an exter- 
nal, circumferentially oriented layer. These fibers are 
under autonomic control, and show predominance 
of a-adrenergic receptors of the sympathetic system 
(Figure 5-1).'? 

Surrounding these layers, the rhabdosphincter, or 
external urethral sphincter, is found in the proximal 
and midurethra. The appearance of the striated ure- 
thral sphincter of the urethra in normal, continent 
women on magnetic resonance imaging shows that 
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FIGURE 5-1 Sympathetic and parasympathetic innervation of the intrinsic urethral sphincter (smooth muscle), and 
the somatic innervation from Onufruwicz (or, Onuf) nucleus in the sacral spinal cord. IMG, inferior mesenteric gan- 
glion. (Reproduced with permission from Ref.'2) 


the appearance of striated sphincter muscle decreased 
along the longitudinal axis, until the level of the peri- 
neal membrane, where there is no muscular content 
of the urethra.!? The axial structure of the rhabdo- 
sphincter may vary. In nulliparous women, it has been 
described as a continuous ring structure. Other stud- 
ies, examining women as they age, and/or those with 
stress incontinence, demonstrate a diminution of the 
posterior or dorsal fibers.!+1? Some have postulated 
that this finding may be a result of compressive forces 
of vaginal delivery on the muscle fibers of the posterior 
urethra. Distally, the extrinsic continence structures 
include two discrete bands of muscle (the compressor 
urethrae and the urethrovaginal sphincter muscles), 
contained within the anterior segment of the perineal 
membrane, which exert compressive forces from above 
the urethra (Figure 5-2).!° 

The bladder base and urethra are adjacent to the 
anterior vagina, and are supported by it. Although 
the connective tissue between the vaginal epithelium 
and the bladder base and urethra can often appear 
surgically as a distinct fascial layer referred to as 
the pubocervical fascia, histologic studies have con- 
firmed that this tissue contains no true fascial fibers, 
and are more correctly referred to as the fibromus- 
cularis of the vagina and its surrounding adventitia. i 

: compression, whereas the compressor urethrae (CU) 

Nonetheless, the connective support of the ante- and urethrovaginal sphincter (UVS) provide downward 
rior sulci of the vagina to the surrounding pelvic compression against the vaginal wall (VW). U, Urethra; 
structures plays an important role in maintaining V, vagina; IR, inferior ramus. (Reproduced with permission 
continence. from Ref."¢) 


FIGURE 5-2 Oblique view of the urogenital sphincter 
musculature. The urethral sphincter (US) provides radial 
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Vaginal supports have been described in three dif- 
ferent levels, with Level I representing posterolateral 
support to the vaginal apex, Level II representing 
lateral support of the anterior vaginal fornices, and 
Level III representing distal or perineal support.'’ 
The Level II paravaginal attachments of the vagina to 
the arcus tendineus of the fasciae pelvis support the 
anterior vagina bilaterally, and the vagina thus forms 
a sling against which the bladder base and urethra 
are supported. Abdominal pressure during exertion is 
transmitted to the bladder, increasing bladder pres- 
sure, but simultaneously, that pressure is passively 
transmitted to the urethra, pushing it against the 
anterior vagina, resulting in coaptive pressure. As the 
fibers of the arcus tendineus fasciae pelvic travel dis- 
tally, they merge with the inner aspects of the perineal 
membrane. These connective condensations have 
been termed pubourethral ligaments.'® More recent 
studies demonstrate that these structures represent 
the continuity of lateral support between Level II and 
Level II. 

The perineal membrane is a complex collection 
of structures, formerly known as the urogenital dia- 
phragm, and erroneously thought to consist of a sheet 
of striated muscle between two fascial layers, span- 
ning the area between pubic rami and penetrated by 
the vagina and urethra. More recent study shows it to 
be comprised of a dorsal portion that covers the area 
between the pubic rami to the vagina/perineal body and 
a ventral portion, which is continuous with the para- 
vaginal connective tissue and contains the compressor 
urethrae and urethrovaginal sphincter muscles.'° 

It is likely that the muscles of the pelvic floor play 
an important role in the stabilization and support of 
the lower urinary tract and in maintenance of con- 
tinence. Women with SUI were observed to have 
greater acceleration and posterior displacement of the 
urethra, associated with a lengthening of the muscles, 
compared to continent controls, where shortening 
and stiffening of the pelvic floor muscles resulted 
in improved and more balanced stabilization of the 
urethra.” 

In addition to the passive support of the anterior 
vaginal wall to the urethra, other intrinsic and extrin- 
sic factors that contribute to continence have been 
described. The circular striated muscle fibers of the 
sphincter urethrae are intrinsic to the urethra and 
extrinsic forces including structures surrounding the 
urethra contribute to the maintenance of continence. 
Together, these intrinsic and extrinsic systems as well 
as vagina support structures provide three different 
types of support and/or compression to the urethra, 
as seen in Figure 5-3.?! The observation that urethral 
pressures both precede (by 240 ms) and exceed vesi- 
cal pressures (by up to 170%) during a cough is an 
indication that passive pressure transmission to the 


= . 
FIGURE 5-3 Schematic diagram of sources of urethral 
pressure. The musculature (smooth and striated) of the 
urethra A. produces radial pressures; compressive pres- 
sures are derived from the compressor urethrae and ure- 
throvaginal sphincter muscles B. and the urethral and 


vaginal supports C. provide a hammock effect from below. 
(Reproduced with permission from Ref.?") 


supporting structures is not sufficient explanation 
of continence.” Conversely, patients with clinically 
adequate urethral support who still experience SUI 
also demonstrate that support is not the whole story. 
Similarly, urethral pressure measurements on their 
own are poor predictors of continence status.” 

Multiple intrinsic and extrinsic forces may explain 
some of the variability observed in urethral pressure 
measurements on urodynamic testing depending on 
the orientation of the catheter.” One study demon- 
strated, in a small number of women undergoing pel- 
vic surgery, that by blocking the striated muscle of the 
sphincter, urethral pressure was reduced by roughly 
one-third. Vascular clamps were then (temporarily) 
applied to the iliac vessels, reducing urethral pressure 
by an additional one-third.” This model suggested 
that the striated (external) sphincter, smooth muscle 
(internal) sphincter, and vascular plexi of the lamina 
propria of the urethra contribute equally to urethral 
pressure in the continent woman. 

Innervation of the urethra comprises somatic, sym- 
pathetic, and parasympathetic innervation via the 
pudendal, hypogastric, and pelvic nerves, respectively, 
illustrated in Figure 5-1. The pelvic nerves contain the 
afferent fibers that bring signals from the stretch and 
pressure receptors in the detrusor, as well as some 
nociceptive C-fibers that may contribute to inflamma- 
tory pain conditions.'” 

Two reflex pathways contribute to the storage 
mechanisms of the lower urinary tract. The sympa- 
thetic storage reflex, mediated through the hypo- 
gastric nerve, responds to activation of the stretch 
receptors in the detrusor with a postganglionic 
release of norepinephrine, which in turn activates B 
receptors in the bladder, which inhibit detrusor tone, 
and & receptors in the urethral smooth muscle, which 
increase tone. This reflex is suppressed by higher 
central nervous system (CNS) mechanisms during 
micturition. The somatic storage reflex also responds 


to sudden increases in bladder pressure. Efferent 
pathways signal a spinal reflex through Onufruwicz 
nucleus. Motor neurons, traveling through the 
pudendal nerve, then stimulate activity of the stri- 
ated urethral sphincter and the perineal membrane 
muscles including the compressor urethrae and the 
urethrovaginal sphincter muscle. Similar to the sym- 
pathetic storage reflex, the somatic storage reflex is 
suppressed by spinal and supraspinal activity when 
micturition is appropriate. 


PHARMACOLOGIC INSIGHT INTO 
CONTINENCE MECHANISMS 


Estrogens exert trophic effects on the urethral epithe- 
lium, vascular beds, and connective tissue, and have 
been demonstrated to increase both urethral pres- 
sure and pressure transmission ratios in experimen- 
tal models.” However, clinical results from estrogen 
supplementation and its effects on SUI have not been 
supportive of its clinical efficacy, where women who 
were taking hormone replacement therapy reported 
more incontinence than those not taking hormone 
replacement therapy.” As previously discussed, the 
intrinsic sphincter mechanisms contain both stri- 
ated (external urethral sphincter) and smooth muscle 
(internal urethral sphincter) components, both of 
which contribute to closure pressures. Pharmacologic 
studies can be used to observe the relative contribu- 
tions of each component, as manipulation of either 
component will affect overall urethral closure pres- 
sure. Voluntary pelvic floor contraction (striated com- 
ponent) and pharmacologic stimulation of smooth 
muscle both result in increases in urethral closure 
pressure, whereas pharmacologic blockade of both 
striated and smooth muscle components result in 
decreases in closure pressures.**?! 

Urethral closure pressures, however, measure the 
tonic, or resting activity of the sphincter mechanisms. 
Other techniques are used to assess the contributions 
of the neurologic and muscle activity of the reflex 
mechanisms involved in continence. In a rat model, the 
intravenous adrenergic agonist nisoxetine enhanced the 
sneeze-induced reflex of increased midurethral pres- 
sure, without affecting baseline urethral tone. The intra- 
thecal administration of the a-adrenergic antagonists 
prazosin and phentolamine eliminated this effect.’ The 
authors postulated that at least two adrenergic reflex 
systems are in place: one central system in the spinal 
cord, and another in the peripheral system. Conversely, 
the administration of duloxetine, a serotonin- and 
norepinephrine-reuptake inhibitor, enhanced both the 
baseline urethral pressure and the amplitude of the 
sneeze-induced reflex contraction.” This effect was 
observed both in normal rats, and in rats with SUI 
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induced by the vaginal distension method. Leak point 
pressures in the incontinent rats were increased from 
39 to 92 cm H,O after the administration of duloxetine. 

Sympathomimetic agents such as ephedrine and 
phenylpropanolamine have been studied for use 
in humans in the hopes of increasing urethral pres- 
sures.’ However, their lack of specificity to the 
lower urinary tract has limited safety and tolerability. 
Phenylpropanolomine was withdrawn from the US 
market after being linked to increased rates of hemor- 
rhagic stroke. In humans, duloxetine has been shown 
to increase the resting tone of the urethra.” In addi- 
tion, it appears to lower the excitability threshold of 
the external urethral sphincter contractions,’ and to 
potentiate the benefits of pelvic floor muscle rehabili- 
tation therapy in women with SUI.’ The motor neu- 
rons in Onufruwicz nucleus appear to be particularly 
sensitive to the effects of some medications, including 
duloxetine, which led to interest in its use as a therapy 
for SUI. Although it is currently indicated for treat- 
ment of SUI in Europe, it is not currently approved 
by the Food and Drug Administration for treatment of 
urinary symptoms in the United States. 


INSIGHTS FROM ANIMAL 
MODELS OF STRESS URINARY 
INCONTINENCE 


Rat models of SUI have included the vaginal bal- 
loon catheter distension technique, which seeks to 
mimic tissue damage observed during vaginal deliv- 
ery; this model has been shown to result in levator 
and bladder/urethral muscle injury, neurologic injury, 
as well as generalized hypoxia/reperfusion injuries 
similar to those experienced during human vaginal 
birth.’ Other models include the extensive dam- 
age to the urethral support structures (urethrolysis),*° 
focused transection of the puburethral supports," or 
direct nerve injury to the pudendal nerves.” This lat- 
ter technique demonstrates a one-third decrease in 
leak point pressures, with a nadir at 4 days; thereafter, 
some neuroregeneration, which is enhanced by estro- 
gen, is observed. This model serves to illustrate some 
of the injury/recovery/compensation of the continence 
mechanism in response the neurologic injury.” 

In intact anesthetized cats, sneeze-induced conti- 
nence reflex is most pronounced in the distal urethra, 
and lasted longer than the contractions induced in the 
bladder, proximal and midurethra. Unilateral pudendal 
nerve lesions most notably decreased this distal urethral 
reflex, and bilateral pudendal nerve lesions reduced this 
reflex contraction throughout the length of the urethra.** 

All of these types of intervention have been shown 
to produce durable models of SUI, as measured by 
suprapubic tube placement and measurement of 
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induced leak point pressures. The variety of methods 
to model the condition of stress incontinence provides 
some insight into the likely overlapping structures 
and functions of the lower urinary tract continence 
mechanisms. 


INSIGHTS INTO CONTINENCE 
MECHANISMS FROM 
HUMAN DATA 


Much of our understanding of the risk factors and 
associations with the development of SUI comes from 
the comparison of women with incontinence to con- 
tinent controls. The relative contributions of support 
and urethral function toward continence have been 
assessed using a variety of measurement techniques. 
DeLancey et al. demonstrated that reductions in ure- 
thral closure pressures were a better predictor of de 
novo SUI in women following vaginal delivery than 
loss of vesical support as measured by ultrasonography 
during a cough.” The coexistence of both variables 
in women, however, was able to predict only 37% of 
incontinence in these women, once again indicating 
that multiple mechanisms are involved. 

The contribution of the pelvic floor to urethral sup- 
port has generally been understood to represent reflex- 
ive contraction of the levator musculature secondary 
to stretching experienced during stress. In normal 
women, pelvic muscle reflexive contractions have been 
shown to increase with increasing intensity of cough 
and other increased abdominal pressures.*° Some have 
postulated that this graduated response, rather than a 
simple on-or-off reflexes, indicates the central nervous 
system’s involvement in modulating the reflex arc, and 
the central nervous system must be “programmed” 
to allow for this nuanced reaction.” One study evalu- 
ated women undergoing a Manchester procedure for 
the treatment of uterovaginal prolapse, where 22% 
of women demonstrated stress incontinence after the 
procedure.*® Analysis of preoperative and postopera- 
tive data in this cohort showed that low preoperative 
urethral pressures were associated with high risk for 
the development of stress incontinence. 

Despite multiple theories and explanations of the 
mechanisms of continence and failures of current 
therapies, our understanding is incomplete. In isola- 
tion, urodynamic parameters perform poorly in distin- 
guishing incontinent women from asymptomatic ones. 
Additionally, interventions known to improve symp- 
toms of SUI demonstrate little or no change in our 
testing parameters. A more complete understanding 
of the pathophysiology almost certainly invites con- 
sideration not of a single underlying mechanism but 
rather multiple mechanisms acting in concert. Within 
any individual, the underlying problems resulting in 


SUI relate to the adequacy of suburethral/anterior 
vaginal support, thickness and vascular support of the 
urethral epithelium, the tone and quality of the inter- 
nal (smooth muscle) sphincter mechanisms, the integ- 
rity and rapidity of response of the external urethral 
apparatus and that of the pelvic floor musculature as 
a whole, as well as the myriad peripheral and central 
neurologic pathways and reflex arcs. 


EVALUATION OF PATIENTS WITH 
STRESS URINARY INCONTINENCE 


The evaluation of patients with complaints of SUI 
starts with careful but directed questioning about any 
leakage of urine. The prevalence of incontinence in the 
population may lead some women to assume that some 
degree of leakage is normal, and not worth discussing 
or evaluating. Questions that may help to differenti- 
ate SUI from other forms of incontinence, including 
detrusor overactivity or overflow incontinence, include 
“do you leak with coughing, sneezing, or laughing,” 
“do you leak with physical activity,” and “is the leakage 
brief or sustained?” These and other questions may 
help guide the clinician to an understanding about the 
causes of leakage, and they may aid the patient with 
mixed urinary incontinence to differentiate between 
leakage types. This can be important in managing the 
patient’s expectations for treatments, as the thera- 
pies for stress and urgency incontinence are different. 
Other aspects of the patient history, including medical, 
surgical, and gynecologic issues, should be obtained. A 
wide variety of cardiovascular, neurologic, pulmonary, 
endocrine, and other health conditions may manifest 
as urinary incontinence. Medications may also play a 
role. @-adrenergic antagonists, sometimes used in the 
treatment of hypertension, can reduce urethral pres- 
sures and result in SUI. 

The physical examination should be thorough and 
evaluate the developmental, structural, and neurologic 
components of pelvic and lower extremity anatomy. 
Strength and symmetry of the levator musculature 
and anal sphincter should be assessed, both at rest and 
with voluntary contraction. Defects in levator muscle 
may represent loss of motor units from neurologic 
injury. Assessment of the anal and clitoral reflexes can 
help identify potential underlying neurologic issues, 
although these have poor specificity and may be absent 
in neurologically intact women. 

The presence and degree of prolapse in all vaginal 
compartments should be recorded according to the 
Pelvic Organ Prolapse Quantification (POP-Q) exami- 
nation. Anterior vaginal prolapse can be very closely 
related to the pathophysiology of SUI, as described 
later in this chapter, but apical and posterior compart- 
ment prolapse can also affect the suburethral support 


in positive or negative ways. Bimanual examination of 
gynecologic anatomy and rectovaginal examination 
both provide critical information about relevant ana- 
tomic and neurologic considerations. Careful evalua- 
tion of the bladder and urethra can help identify other 
causes of urinary leakage, including urethral diver- 
ticula or urogenital fistula. Provocative maneuvers 
such as the cough stress test (CST) are important. 
During filling, a leak with cough represents a positive 
CST and confirms the finding of SUI. A positive CST 
after voiding is considered by many to be suggestive of 
intrinsic sphincter deficiency (ISD). Sustained leakage 
after a provocative maneuver may be indicative not of 
SUI, but rather of provoked detrusor overactivity. 

Bladder neck mobility can be assessed with the cot- 
ton swab test, in which a lubricated cotton swab is 
introduced through the urethra into the bladder, then 
withdrawn until gentle resistance is met, signifying the 
location of the internal urethral meatus. The angle of the 
swab relative to the ground is measured at rest, and again 
with maximum Valsalva. A straining angle of greater 
than 30°, or a change from resting to straining angle 
of more than 30°, is considered urethral hypermobil- 
ity. Other forms of assessment of urethral hypermobility 
included fluoroscopy and ultrasound. The importance 
of the assessment of urethral mobility is unclear, how- 
ever, especially in primary SUI.The presence of urethral 
hypermobility cannot distinguish between continent 
and incontinent women, and midurethral slings have 
been shown not to change urethral mobility. SUI in the 
absence of hypermobility, however, may represent a dif- 
ferent entity (Type III incontinence), which, in many 
reports, is a more challenging condition to correct, and 
results of urethral mobility testing may therefore be use- 
ful in counseling these patients. The cotton swab test 
may play a more important role in the assessment of 
recurrent SUI, or in voiding dysfunction following anti- 
incontinence procedures. 

Objective information, including a bladder diary, 
provides information about frequency and amount of 
leakage. A three-day diary, in which a patient records 
all fluid intake, voiding episodes, volumes, and degree 
of urgency, as well as leakage episodes and the circum- 
stances leading to them, is clinically useful. A peri- 
neal pad test, in which a collecting absorbent pad is 
weighed, and then worn by the patient during 1 hour 
of activity and then reweighed, can also be useful when 
assessing incontinence. Oral phenazopyridine stains 
urine orange-red; in conjunction with a perineal pad 
test, orange staining of the pad can help to distinguish 
leakage of urine from other forms of perineal wetness, 
including sweat or vaginal discharge. In circumstances 
where anatomic abnormalities such as urogenital fis- 
tula or ectopic ureter are suspected, phenazopyridine 
tampon testing can be used. If staining of the proxi- 
mal end of the tampon is found, these conditions may 


Chapter 5 Stress Urinary Incontinence 


be present, whereas transurethral leakage of urine will 
result in staining of the distal end of the tampon. 

Some form of confirmation of transurethral urine 
leakage with increased abdominal pressure is con- 
sidered obligatory prior to anti-incontinence surgery. 
Positive CST or perineal pad test (with or without 
phenazopyridine) may be considered confirmatory 
of SUI. Single-channel cystometry, in which bladder 
filling is carried out through a simple catheter, can 
further distinguish between detrusor overactivity iden- 
tified by a rise in the meniscus of the fluid in the open 
filling syringe. SUI is identified after filling, with the 
catheter removed upon provocative maneuvers such 
as cough or Valsalva with observation of transurethral 
urine loss. This simple office-based test fulfills the cri- 
teria for the diagnosis of urodynamic SUI. In addition, 
this form of basic office evaluation permits accurate 
testing of postvoid residual through urethral catheter- 
ization. Identification of elevated postvoid residual 
should prompt more extensive testing. 


Key Point 


e The role of multichannel urodynamics for simple 
stress urinary incontinence is controversial. 


The role of complex, multichannel electronic uro- 
dynamic testing in the setting of primary, uncompli- 
cated SUI remains controversial. Its popularity in this 
setting stems from its ability to distinguish detrusor 
contractions from increased abdominal pressure, and 
thereby to distinguish SUI from detrusor overactivity. 
Its usefulness in the treatment of SUI depends on the 
prevalence of detrusor overactivity in the population. 
Complex multichannel urodynamic testing was found 
to be more cost-effective than single-channel evalua- 
tion when the prevalence of DO in the community was 
over 8%.*° 

Some clinicians advocate the use of multichan- 
nel urodynamics in women with stress incontinence 
symptoms to assess for the presence of ISD, or a low- 
pressure urethra. Unfortunately, there is no consen- 
sus agreement on definition of ISD. Table 5-1 is an 


Table 5-1 Criteria Used to Define Intrinsic 
Sphincter Deficiency 


e Open bladder neck at rest (by cystoscopy or 
videourodynamics) 
e Maximal urethral closure pressure of less than 
20 cm H,O 
e Valsalva leak point pressure of less than 60 cm H,O 
e SUI in the absence of bladder neck hypermobility 
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Table 5-2 When to Perform Urodynamic 
Testing 


e When the diagnosis remains uncertain after an initial 
history and physical examination 

e When patient symptoms do not correlate with 
objective physical findings 

e If the patient fails to improve with treatment 

e Ina clinical trial setting 


incomplete listing of criteria some have used to apply 
the definition of ISD. Given the variation in param- 
eters and lack of consensus on definition, the ICS cur- 
rently discourages the use of the category “intrinsic 
sphincter deficiency.” However, certain components 
of these criteria including urethral closure pressures 
and Valsalva leak point pressures have been shown to 
confer different outcomes of certain anti-incontinence 
procedures, as described below, and so still may play a 
clinical role in some circumstances. 

Table 5-2 provides recommendations on urody- 
namic testing per The Agency for Healthcare Quality 
and Research (AHQR). 


THERAPIES FOR STRESS 
URINARY INCONTINENCE 


Nonsurgical Options 
Key Point 


e The least invasive treatments including behavioral 
modification and pelvic floor muscle exercises 
should be considered as first-line therapies. 


The Agency for Health Care Policy and Research rec- 
ommends the ‘least invasive and least dangerous’ treat- 
ments should be considered as first-line therapies for 
SUI.” Behavioral modification and pelvic floor mus- 
cle exercises and rehabilitation play an important role 
in the treatment of women with SUI, and should be 
reviewed with every patient seeking treatment options 
for this condition. These therapies are covered in detail 
in a subsequent chapter of this textbook. Variations on 
pelvic muscle contracture, known as “prekegels” or 
“the Knack,” where women learn to contract the pel- 
vic floor in anticipation of an increase in abdominal 
pressure, can be taught, and provides improvement in 
stress incontinence, or at least in the volume of leakage 
with each episode.?! 

Especially in situations in which urinary inconti- 
nence is associated with loss of support, mechanical 
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FIGURE 5-4 The FemSoft urethral insert device (Roch- 
ester Medical Corp, Stewartville, MN). A disposable 
silicone reservoir filled with mineral oil is inserted, using 
a small plastic obturator (not shown); the bulbous tip is 
held against the internal urethral meatus, and the external 
flange rests against the external meatus. Traction on the 
flange is used to remove the device prior to voiding. (With 
kind permission from Ref.**) 


support in the form of vaginal inserts or pessaries 
can provide some relief. Details of continence pes- 
saries are provided in Chapter 20. Women describe 
reduced leakage while wearing a tampon, and a vari- 
ety of pessaries have been developed specifically with 
the goal of reducing SUI. When pessaries are used 
to treat vaginal prolapse, a variety of factors influ- 
ence the benefit and acceptability to women. These 
include patient age, vaginal length, previous surgery, 
and the patient’s expectations. Long-term continued 
usage of pessaries specifically for the treatment of 
incontinence varies widely, with reported one-year 
continued use rates between 16% and 75%, in the 
few small studies designed to look at this ques- 
tion.” Similarly, a variety of urethral inserts have 
been developed. The most researched of these is the 
FemSoft Device (Rochester Medical Corp), a dis- 
posable single-use silicone device with a reservoir 
of mineral oil that is introduced transurethrally and 
left in place after removal of the plastic obturator 
(Figure 5-4).>* This device, in appropriately selected 
individuals with stress incontinence, significantly 
reduces daily incontinence episodes and pad weight 
tests, with a mean follow-up of 15 months. Although 
there is an increased urinary tract infection rate of 
up to 11% in the first month of use, the infection 
rate stabilized to 2% to 3% per month thereafter.™* 
Ease of use and satisfaction rates were high with this 
device in studied women. 


Surgical Treatment Options 
for Stress Urinary Incontinence 


Over the past century, an extraordinarily wide variety 
of surgical procedures for the treatment of SUI have 
been described. This is an indicator of the complex 


nature of the continence mechanisms and methods of 
correcting their dysfunction. Although variations are 
innumerable, described procedures generally fall into 
the following categories. 


Anterior Colporrhaphy 


Based on the observation that urinary incontinence 
was associated with an open or gaping bladder neck 
on cystoscopy, anterior colporrhaphy was designed to 
plicate the vaginal connective tissue, effectively tight- 
ening the hammock upon which the bladder neck 
rests. This procedure gained popularity and fairly 
wide usage, under a variety of monikers including 
Kelly Plication, Kelly-Kennedy Plication, Bologna 
Procedure, and others,” in part due to the rela- 
tive ease of the procedure, the lack of entry into the 
abdominal or retropubic spaces, and low patient mor- 
bidity. More recent scientific scrutiny, however, has 
shown the anterior colporrhaphy is less efficacious in 
restoring continence than other procedures. A panel 
summary report published for the American Urologic 
Association (AUA) determined that its success rates 
in curing SUI was inferior to other methods, and they 
recommended that the procedure be considered only 
if the risks of slings, colposuspensions, and needle 
suspensions were considered too high in particular 
patients.” A Cochrane Database systematic review 
concluded that the failure rates and reoperation rates 
were inferior compared to the retropubic colposus- 
pension, and dyspareunia was sometimes observed 
when anterior and posterior colporrhaphies were per- 
formed concurrently.”° 


Bladder Neck Needle Suspension 


Bladder neck needle suspension procedures were 
developed as an alternative to retropubic colposuspen- 
sion procedures, and are characterized by the passage 
of slender needles or suture carriers through the ret- 
ropubic space to allow suspension of the paraurethral 
vaginal fibromuscularis from the rectus fascia above. 
Many variations have been described, including the 
Raz, Stamey, Pereyra, and Gittes procedures, and sub- 
sequent modifications; these differed in the route of 
needle passage, number of paraurethral suture bites, 
and the use of synthetic bolsters or other materials 
placed in an effort to improve the durability of the 
procedure. Collectively, however, the success rates 
have been disappointing; the AUA Consensus Panel 
observed a higher failure rate among needle sus- 
pensions than colposuspension or sling procedures 
and a Cochrane Database systematic review con- 
cluded, among the limited comparative data avail- 
able, that cure rates seemed roughly similar to those 
of anterior colporrhaphy, and inferior to slings and 
colposuspensions.”’ 
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Retropubic Colposuspension Procedures 
(Marshall-Marchetti-Krantz, Burch, and 
Paravaginal Defect Repair Procedures) 


In 1949, the Marshall-Marchetti-Krantz (MMK) 
retropubic vesicourethral suspension procedure was 
described, wherein the space of Retzius was opened 
and permanent sutures were used to secure the para- 
vaginal tissue on either side and support it to the peri- 
osteum of the pubic symphysis.** Concern about the 
possibility of osteitis pubis, which occurred in up to 
2.5% of patients,’ as well as the technical difficulty 
in securing the periosteum led to modifications. In 
1961 Burch described a similar procedure in which 
Cooper’s ligament provided the anchoring points. 
The Tanagho modification, characterized by place- 
ment of absorbable sutures at the level of the midure- 
thra and the urethrovesical junction as laterally as 
possible, is essentially the procedure known as the 
Burch procedure today, although many surgeons pre- 
fer the use of permanent suture material.°! 

In addition to the MMK and Burch procedures, 
some have advocated the paravaginal defect repair as 
described by White in 1912 and Richardson in 1976, 
as another form of retropubic colposuspension for 
the treatment of urinary incontinence. Although the 
paravaginal repair continues to enjoy popularity as a 
means to correct anterior compartment prolapse, its 
disappointing cure rates of 61% at three years have 
removed it from the list of preferred anti-inconti- 
nence procedures along with anterior colporraphy 
and needle procedures.® Studies comparing MMK 
to Burch have demonstrated improved efficacy of the 
Burch procedure. These findings caused the authors 
of a Cochrane Database systematic review to state, “it 
is reasonable to conclude that the Burch technique 
should be regarded as the standard open retropubic 
colposuspension procedure.”** 

The Burch colposuspension is the most widely 
studied of the retropubic colposuspension procedures. 
A systematic review of available literature in 1996 
demonstrated a success rate of approximately 85% at 
one year from surgery, and that technical differences 
in the procedure were not associated with different 
success rates. The Burch procedure appears to have 
better durability compared to anterior colporrhaphy 
and needle suspensions. At 10 to 20 years, roughly 
70% of women remained continent. Although open 
colposuspension procedures have lost popularity 
among surgeons following the advent of the minimally 
invasive suburethral slings, renewed interest has been 
invigorated with the observation that Burch procedure 
at the time of open sacrocolpopexy for apical vaginal 
prolapse in women without incontinence prior to sur- 
gery reduces by half the likelihood that the patient will 
report SUI following surgery.” In addition, recent 


91 


` 


» 


CHAPTER 5 


92 


S ¥SLdVHD 


Section || Disease States 


concerns by women regarding the use of synthetic 
mesh materials and their complications have increased 
the performance of retropubic anti-incontinence 
procedures. 


Laparoscopic Burch Colposuspension 


In 1991, a laparoscopic technique for retropubic col- 
posuspension of the MMK variety was described.®* 
Since that time, a wide variety of modifications have 
been described. Laparoscopic suturing was a develop- 
ing skill, and several techniques were described that 
involved the use of tackers, staples, and/or mesh as 
an alternative to intracorporeal suturing. Many sur- 
geons, however, feel laparoscopy is a mode of access 
rather than a type of intervention, and laparoscopic 
techniques should duplicate the methods and goals 
of open surgery. For example, when the laparoscopic 
procedures as described commonly involved using one 
suture on each side, rather than the traditional two 
sutures per side, objective and subjective success rates 
of the Burch colposuspension were reduced. In addi- 
tion, a new group of complications related to these 
techniques, including intravesical metal tacks and 
staples,”° as well as retropubic pain syndromes, were 
encountered. As a result, most recent studies describ- 
ing laparoscopic Burch colposuspension involve mini- 
mally invasive access for a traditional technique with 
the placement of two sutures on each side and fixation 
to Cooper’s ligament (Figure 5-5). 

As the technology and techniques of procedures 
have proliferated and evolved rapidly, it is difficult to 
interpret findings of the numerous articles published 
on laparoscopic compared with open colposuspen- 
sion. A meta-analysis published in 2003 demonstrated 
similar subjective success rates and a trend toward 
lower objective success, whereas patients undergo- 
ing laparoscopic procedures had shorter hospital- 
ization, lower blood loss, and lower rates of urinary 
retention.” In a more recent systematic review of 22 
randomized trials from the Cochrane Collaboration, 
10 trials compared laparoscopic to open techniques 
and found no significant differences in subjective or 
objective cure rates beyond 18 months.” Laparoscopic 
Burch was associated with greater improvements in 
quality-adjusted life years (QALYs) at a somewhat 
higher cost, despite shorter hospitalization, compared 
to open Burch. 


Colposuspension: Mechanisms of Action 
and Insights into the Nature of Continence 


The Burch retropubic colposuspension is designed to 
restore bladder neck support of the underlying vagi- 
nal tissues. Although conflicting data do exist, most 
reports suggest that the absence of preoperative blad- 
der neck hypermobility is associated with reduced 


FIGURE 5-5 Laparoscopic Burch procedure, in which 
double sutures are placed in the vaginal fibromuscularis 
at the level of the midurethra and the urethrovesical junc- 
tion bilaterally, and supported from Cooper ligament. 
See the Atlas section for further details. (Reproduced with 
permission from Ref.’') 


success rates.” Others state bladder neck mobility 
measured by the cotton swab test is an imperfect mea- 
sure of the support provided to the posterior urethra. 
This is because passing a rigid swab through the ure- 
thra over the course of its anatomic path causes it to 
become temporarily rigid. Thus, the urethra does not 
behave as it would without a cotton swab. 

Pressure transmission ratios appear to demon- 
strate better correlation between urodynamic change 
and clinical improvement following Burch colposus- 
pension.” In women following Burch procedures, 
urethral pressure profiles demonstrated that the ana- 
tomic location of the area of maximal pressure trans- 
mission was more proximal at the bladder neck, the 
area targeted by the procedure, than what was seen in 
normal controls. This suggests the mechanism of the 
Burch procedure is, at least in part, compensatory 


rather than restorative. In women who had under- 
gone laparoscopic Burch procedures, ultrasound 
measurements demonstrated a significant stabiliza- 
tion and reduction of descent and rotation during 
Valsalva.”® 

Studies are consistent in finding women with res- 
toration of their continence after a Burch colposus- 
pension demonstrate no change in the resting tone 
of the urethra. This is in keeping with the concept 
that resting tone is related to the intrinsic sphincter 
mechanism, rather than the extrinsic mechanisms or 
suburethral support altered with the attachment of 
the periurethral tissues to Cooper ligament. Despite 
this, other mechanisms of continence play a role in the 
clinical outcomes of patients undergoing procedures 
for SUI. Preoperative rhabdosphincter activity, as 
measured by urethral electromyography of motor unit 
activation, was predictive of outcomes after Burch col- 
posuspension with women with higher electromyogra- 
phy (EMG) activity are more likely to experience cure 
with the Burch procedure than those with low EMG 
activity.” The EMG parameters were more predictive 
of clinical success than the urodynamic parameters of 
Valsalva leak-point pressure or urethral closure pres- 
sures. These findings support the idea that there are 
several overlapping potential causes for SUI, and that 
determination of the underlying dysfunction may be 
important in its clinical correction. 


Pubovaginal Sling 


Among the oldest of published descriptions of sur- 
gery for the treatment of SUI is von Giordano’s 1907 
description of a gracilis muscle sling. Since then, a 
wide variety of procedures have been described. The 
evolution of the pubovaginal sling has seen a change 
both in surgical approach and in materials. Early 
surgeries involved pedicled flaps secured below the 
urethra with an abdominal approach. Subsequently, 
a combined abdominal-and-vaginal approach was 
described, and in recent years, the vaginal-only 
approach has gained favor. In terms of materials, the 
quest to reduce harvest site morbidity commonly 
seen with earlier slings has prompted a change from 
autologous materials (fascia lata, pyramidalis mus- 
cle, rectus fascia, or vaginal epithelium) to cadaveric 
materials and synthetic meshes. To date, no data have 
been offered demonstrating conclusive superiority of 
one material over another. 

The traditional pubovaginal sling, along with its 
various modifications of patch-type slings, in which 
the sling material is suspended indirectly by way of 
sutures, and in situ vaginal wall slings, as well as most 
bone-anchored sling procedures, is characterized by its 
fixed location under the bladder neck. This choice of 
fixation was based on observations that incontinence 
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was associated with laxity of the bladder neck and 
proximal urethra. Many consider the rectus fascia 
sling to represent the gold standard of traditional 
pubovaginal slings. Two cohort studies, representing 
nearly 500 women, showed success rates of 84% to 
92% at one year or greater from surgery, with high 
rates of patient satisfaction.® Few comparative stud- 
ies compare one type of pubovaginal sling to another. 
A systematic review from the Cochrane Collaborative 
concluded that autologous rectus fascial sling was 
superior to Pelvicol and FortaPerm, both of which are 
xenograft materials.* 


Midurethral Slings 


Introduced in 1995 by Ulmsten, the Tension-Free 
Vaginal Tape (TVT) was the first of an extensive 
array of minimally invasive slings introduced for the 
surgical treatment of SUI.*? TVT differed in princi- 
ple and technique from previous sling procedures in 
three important ways. Firstly, the procedure involved 
passing trocars blindly through the retropubic space. 
Secondly, the synthetic mesh was delivered in such a 
way that the mesh was self-retaining throughout its 
length, and required no anchoring suture or mecha- 
nism. Thirdly, the sling was intended to be placed 
at the level of midurethra, rather than the bladder 
neck. Contrary to the prevailing theories of conti- 
nence, Ulmsten and Petros developed their Integral 
Theory of Continence. Although quite complex, 
and based on the authors’ intuitive understand- 
ing of physiology and some degree of speculative 
anatomy, the Integral Theory did provide a basis for 
understanding the role of the midurethral support. 
The relative ease of performing the procedure, rapid 
postoperative recovery and success rates comparable 
to those of more invasive procedures brought mini- 
mally invasive midurethral slings to the forefront of 
surgical management of SUI. By some estimates, 
TVT is among the most studied of all gynecologic 
surgical procedures. 

In response to rare but significant injuries reported 
with the retropubic TVT and similar variations, a 
midurethral sling variation involving similar materi- 
als and suburethral dissection, known as the tran- 
sobturator tape (TOT), was introduced by DeLorme 
in 2001.** The transobturator placement of the sling 
avoided blind passage through the retropubic space, 
and thus proximity to the peritoneal cavity as well 
as the iliac vasculature. Complications involving 
perforation of major vessels, the bowel, or bladder 
from transobturator placement of the sling seem to 
be reduced when compared to slings placed through 
the retropubic space. According to meta-analyses 
of randomized trials comparing retropubic to tran- 
sobturator midurethral slings, bladder injury and 
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pelvic hematoma formation do appear to occur less 
frequently following transobturator placement.**° 
Some studies have shown decreased rates of void- 
ing dysfunction and/or de novo urgency or urgency 
incontinence with transobturator placement, whereas 
others demonstrate no differences in these outcomes. 
A summary of available comparative data of the effi- 
cacies of these two types of midurethral slings is pre- 
sented in the following section. 

More recently, new variations of the midurethral 
sling have been introduced, collectively known as 
single-incision, or mini-slings. These are character- 
ized by a shorter length of mesh material, and inser- 
tion techniques where the mesh is pushed into place 
through a single incision. A variety of anchoring 
or stabilizing systems are used. These devices offer 
the theoretical advantage of reduced total mesh 
burden, and possibly reduced adverse outcomes 
related to the mesh close to the exit points of the 
full-length midurethral slings, such as groin pain in 
the TOT devices. However, scant comparative data 
are available to assess either safety or efficacy of these 
new devices. 


Slings: Mechanisms of Action and Insights 
Into the Nature of Continence 


Postsurgical evaluation of traditional pubovaginal 
sling procedures indicate, as is the case with Burch 
colposuspension, that successful treatment of stress 
incontinence is dependent upon correction of hyper- 
mobility of the bladder neck. Forty women undergoing 
suburethral sling surgery demonstrated that restora- 
tion of continence occurred when hypermobility was 
corrected, even though increases in urethral pressures 
were modest. Another study of polypropylene pubo- 
vaginal slings demonstrated that success was associ- 
ated with an elevation of the bladder neck by over 2 cm 
at rest and 3 cm during Valsalva.*’ 

Midurethral slings also improve continence without 
significant effects on urethral pressures. After TVT, in 
women with both low and normal pressure urethrae, 
cure rates of 83% to 91% were not associated with 
increases in urethral pressures, or with correction of 
hypermobility, but with increased pressure trans- 
mission ratios.® Another investigation of TOT con- 
cluded restoration of continence was associated with 
decreased mobility of the mid-portion of the urethra 
as measured by ultrasound, but mobility of the proxi- 
mal and distal urethra was not significantly altered.*° A 
small series of patients with failed pubovaginal slings 
revealed that sling placement too proximal was associ- 
ated with failure, and was corrected with revision and 
replacement of the sling.”° 

Midurethral slings are intended to be placed at 
the level of the midurethra; however, there is broad 


variation in the postsurgical location of the sling. A 
cadaveric study evaluating the path of the sling dem- 
onstrated that the device passed cephalad, or deep, to 
the perineal membrane. The urethrovaginal sphincter 
muscle, pubococcygeus muscle, and periurethral con- 
nective tissue were variably penetrated.*' In a study of 
women undergoing three-dimensional ultrasonogra- 
phy following TVT placement, only two-thirds were 
noted to have the sling located at the midurethra. Ten 
percent were in the proximal third, and 23% in the dis- 
tal third. This variability in placement does not appear 
to influence success rates. 


Periurethral Bulking 


Periurethral bulking injections can be performed 
via the periurethral and transurethral routes, and 
demonstrate highly variable success rates ranging 
between 26% and 75%. A wide variety of materials 
have been used, although gluteraldehyde cross-linked 
(GAX) collagen (Contigen) is most widely studied. 
Other available injectable materials have included 
silicone particles (Macroplastique), carbon beads 
(Durasphere), calcium hyroxylapatite (Coaptite), and 
ethinyl vinyl alcohol copolymer (Uryx and Tegress). 
Although success rates are modest, associated risk is 
low, and the Cochrane systematic review concludes 
that injection therapy may represent a useful option 
for short-term symptomatic relief among selected 
women.” Contigen can be highly antigenic, and 
requires skin injection testing prior to urethral implan- 
tation. Its popularity has diminished over time, and 
recently production was ceased by the manufacturer. 
Tegress and Uryx (ethinyl vinyl alcohol copolymer) 
were associated with urethral erosions, and are no 
longer available. Among available comparative stud- 
ies included in the Cochrane analysis, no significant 
differences between the different injectable materials 
were seen. 

One recent study evaluated the post-injection uro- 
dynamic effects of transurethral collagen injection 
and found that urethral pressures were significantly 
increased, and improved continence scores. This study 
further evaluated the effect of the location of the point 
of injection. Although not achieving statistical signifi- 
cance, collagen injection at the midurethra, compared 
to the more traditional location of the bladder neck, 
appeared to result in a greater increase in urethral 
pressure, as well as a higher urinary retention rate. The 
authors postulate that this may represent the effect of 
the striated urethral sphincter. The paucity of these 
fibers at the bladder neck may minimize the centrip- 
etal compression effects, compared to the midurethra, 
where the striated urethral fibers may help to contain 
the injected material and increase the effects seen in 
the urethral lumen. 


Efficacy Differences Between 
Surgical Options for SUI 


Burch Versus Pubovaginal Sling 


In 2007, the Urinary Incontinence Treatment Network 
published the results of their randomized trial investi- 
gating 655 women who were randomized to undergo 
either rectus fascia pubovaginal sling or open Burch 
colposuspension. Two years postoperatively, women 
undergoing the sling procedure were more likely to 
demonstrate SUI cure than their counterparts under- 
going Burch colposuspension (66% vs 49%); however, 
this was at the cost of increased rates of voiding dys- 
function and urgency incontinence.” 


Burch Versus Tension-free Vaginal Tape 


In 2002, Ward and Hilton published a randomized 
trial comparing TVT to open Burch colposuspension. 
Neither procedure demonstrated an efficacy advan- 
tage over the other, with objective cure of SUI in 66% 
and 57% of women in the TVT and Burch groups, 
respectively.** Five years after surgery, 81% of women 
in the TVT group and 90% of women in the Burch 
group demonstrated negative one-hour pad tests.” In 
this study, higher rates of bladder injury were associ- 
ated with TVT, while hospitalization, delayed return 
to normal functioning, and the development of apical 
and posterior prolapse were associated with the Burch 
procedure. 


Laparoscopic Burch Versus 
Tension-free Vaginal Tape 


Laparoscopic Burch was compared to TVT in women 
with SUI, with normal-pressure urethrae in a ran- 
domized trial.” In this trial, laparoscopic Burch was 
associated with longer operative times (132 vs 79 min- 
utes), higher objective failure rates (19% vs 3%), and 
higher subjective complaints of incontinence one year 
after surgery. Enrollment for this study was stopped 
due to funding and recruitment issues, and objective 
failures in the Burch group were significantly higher 
than expected. The women in this trial were followed 
for an additional three to seven years. At that point, 
there were no statistically significant differences in 
the rates of any incontinence and SUI between the 
two treatment groups.” 


Midurethral Slings: Retropubic 
Versus Transobturator 


Meta-analyses of trials comparing retropubic midure- 
thral and transobturator slings did not detect differ- 
ences in success rates between the two techniques, 
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although variability of inclusion criteria and meth- 
odology of the trials was significant. A randomized 
trial of 180 women compared TVT to TOT success 
rates, using a composite definition including “any 
incontinence,” objective SUI, retreatment, or urinary 
retention, showed the transobturator approach to be 
noninferior to the retropubic sling. Bladder injury 
rates were lower among patients in the TOT group.”® 
More recently, the Urinary Treatment Incontinence 
Network published a large, multicenter trial in which 
565 women were followed for one year following ran- 
domization to either TVT or TOT.” Objective com- 
posite measures of success, including negative CST 
and pad weight test, and no retreatment for SUI, 
were equivalent between the groups (81% vs 78% in 
the TVT and TOT groups, respectively); subjective 
outcomes were similar, although they did not achieve 
predetermined criteria for equivalence. Women in the 
TVT group were more likely to be treated for void- 
ing dysfunction (2.7% vs none), whereas they were 
less likely to experience “neurologic” issues, primar- 
ily in the form of upper leg weakness or discomfort 
(4% vs 9.4%) compared to those in the TOT group. 
Procedure satisfaction was similar between groups. 

Of note, neither of the above studies evaluated 
patients with intrinsic sphincter deficiency (ISD) 
or low-pressure urethrae separately. Some surgeons 
hypothesized that the gentler angle of suspension from 
the sling might lead to less relative obstruction from 
TOT than from the retropubic approach. One pub- 
lication found, retrospectively, among women with 
maximal urethral closure pressures less than 42 cm 
H,O, TOT was associated with significantly higher 
failure rates.'°° Subsequently, a randomized trial pro- 
vided more robust support for this finding. Among 
women with ISD (defined as urethral closure pressure 
less than 20 cm H,O or a Valsalva leak point pressure 
less than 60 cm H,O), failure rates were twice as high 
(45%) in the TOT group as seen in the TVT group 
(21%, P=0.004).!" 


RECURRENCE 


Although generally high success rates are reported 
with modern anti-incontinence surgery, patients and 
surgeons can expect a failure rate of up to 10% to 20% 
in the long term, although heterogeneity of reporting 
and diagnostic methods make generalizing statements 
about relative failure rates difficult to determine. The 
evaluation of patients who fail a primary surgery 
needs to be more exhaustive, and should include both 
multichannel urodynamic testing as well as cystoure- 
throscopy, as previous surgery introduces a greater 
likelihood of foreign body erosion, fistula formation, 
or other anatomic abnormality. Other components 
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of evaluation, including cotton swab-tip testing, 
pressure-flow evaluation of voiding mechanisms, or 
videourodynamic testing, may also reveal underlying 
complexities of the nature of the incontinence in this 
population. 

Recurrent SUI after surgical management can 
be a particular challenge, and nearly all of the pro- 
cedures outlined above have been described in the 
treatment of SUI recurrence with lower success than 
that reported for primary procedures. Few com- 
parative data exist comparing surgical management 
techniques for recurrent SUI. One long-term cohort 
trial evaluated Burch and pubovaginal slings for the 
treatment of recurrent SUI. In this trial, the over- 
all failure rate using both objective and subjective 
components was 38%.!? Among Burch patients in 
this cohort, the number of previously failed proce- 
dures was proportionally related to the failure rate, 
whereas the same was not found among pubovaginal 
sling patients. They concluded that either procedure 
could be considered among patients with a single 
previous failed surgery, but the sling was preferred in 
patients with more than one failed anti-incontinence 
procedure. 

The retropubic TVT midurethral sling is the 
midurethral sling procedure with the most specific 
data regarding its use in patients with recurrent SUI. 
A recent review identified six cohort studies report- 
ing between 9% and 25% failure rates among these 
patients.!” Periurethral bulking injection is a relatively 
low-risk intervention, and one report of Contigen 
injections demonstrated a subjective improvement 
rate of 93% among women with a prior failed anti- 
incontinence procedure.'* However, issues regarding 
the durability of this intervention exist for its use in 
this population as well. More aggressive procedures, 
including a spiral sling that wraps around the urethra 
in its entirety, as well as implantation of periurethral 
balloons, have been described, but have little data to 
support their use. 
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Urgency and Mixed 
Urinary Incontinence 


Husam Abed and Yuko Komesu 


DEFINITION, EPIDEMIOLOGY, 
AND IMPACT 


Key Points 


e Urgency urinary incontinence is a subset of overac- 
tive bladder characterized by urinary urgency with 
incontinence. 

e Mixed urinary incontinence includes women with 
both urgency and stress urinary incontinence. 


The International Continence Society (ICS) has 
defined bladder storage abnormalities that include uri- 
nary incontinence, its subtypes, and overactive blad- 
der (OAB) syndrome.! Although urinary incontinence 
is simply “involuntary loss of urine,” its three major 
subcategories are stress urinary incontinence (SUD, 
urgency urinary incontinence (UUI), and mixed uri- 
nary incontinence (MUT). SUI is the “involuntary loss 
of urine on effort or physical exertion or on sneezing 
or coughing.”! UUI, the focus of this chapter, is incon- 
tinence associated “with the sensation of a sudden, 
compelling desire to void that is difficult to defer.”! 
UUI is a subset of OAB syndrome, defined by the ICS 
as urinary urgency, usually accompanied by frequency 
and nocturia, with or without UUI in the absence of 
urinary tract infection or other obvious pathology.! 
Lastly, MUI is a combination of SUI and UUI and is 
defined as “involuntary loss of urine associated with 
urgency and also with effort or physical exertion or on 
sneezing or coughing.”! The interrelationships between 
OAB, SUI, UUI, and MUI are illustrated in Figure 6-1. 


Attempts to ascertain OAB and UUI prevalence 
and incidence have been hampered by lack of stan- 
dardization of definitions including the frequency 
or severity of symptoms in epidemiologic studies. 
Nonetheless, based on a recent summary, estimates 
of OAB and UUI prevalence in Europe, Asia, and the 
United States are relatively consistent.” The preva- 
lence of OAB in the United States is approximately 
15% and UUI is as high as 11%.? Occurrence of 
both UUI and OAB is associated with increasing age 
(Figure 6-2). UUI incidence in the United States is 
four to five women per thousand in the 35- to 55-year 
age group,’ and increases to 7 to 17 women per 
thousand*? in women older than 60 years. The few 
studies that address remission of UUI report annu- 
alized remission rates ranging from 11% to 22.7% 
in older women.*” These reports and other recent 
work indicate that UUI is a dynamic state over the 
short term.*® Although no studies have evaluated the 
lifetime natural history of OAB and UUI, data from 
the Agency for Healthcare Research and Quality 
(AHRQ) suggest that over the long term women ulti- 
mately develop persistent symptoms.’ 

Approximately one-third of women with incon- 
tinence are estimated to have MUI’ with prevalence 
varying from 27% to 36%.*°? Similar to UUI, MUI 
prevalence also increase with age (Figure 6-2).!° The 
prevailing opinion is that MUI represents a more 
severe form of incontinence than pure UUI, and 
although women with MUI are more likely to seek 
care for their symptoms, their incontinence is more 
refractory to treatment.” !? 

The spectrum of OAB, including UUI and MUI, 
is an increasingly pressing problem due to the aging 
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FIGURE 6-1 Interrelationship of overactive bladder, 
urgency urinary incontinence, mixed urinary inconti- 
nence, and stress urinary incontinence. 


population. It extracts a personal toll on individu- 
als and poses an economic burden upon society. It 
causes modification in work and social habits, which 
range in significance from bathroom mapping and 
sleep disturbance to social isolation.2 UUI, MUI, 
and OAB are associated with depression, diminished 
self-esteem, sexual dysfunction, and decreased work 
productivity.”!? The OAB population, which num- 
bered 34 million in 2007, is projected to increase to 
41.9 million in 2020.'4 OAB is also projected to con- 
sume 76.2 billion dollars in 2015 and 86.2 billion dol- 
lars by 2020." OAB’s personal, social, and medical 
costs make it the principal contributor to the financial 
burden of bladder storage disorders. 


PATHOPHYSIOLOGY 


Introduction 


The lower urinary tract, the bladder and its outlet, has 
two functions: the coordinated storage and expulsion 
of urine. During storage, the pliable bladder smooth 
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muscle, or detrusor, relaxes while the urethra (smooth 
muscle), the external urethral sphincter (EUS) (skel- 
etal muscle), and the bladder neck contract. During 
voiding, the bladder contracts and the outlet relaxes. 
These seemingly simple events require complex neu- 
rologic coordination. 

UUI symptoms can be caused by several mecha- 
nisms. Urinary urgency and urgency incontinence 
can be a manifestation of a neurogenic bladder 
caused by conditions such as stroke, spinal cord 
injury, multiple sclerosis, or Parkinson disease. In 
men, UUI symptoms are most commonly related to 
obstructive pathology of the prostrate. Traditionally, 
UUI in women is thought to be due to idiopathic 
detrusor overactivity and its mechanism is incom- 
pletely understood.!* Abnormalities of bladder mus- 
cle and/or epithelium and their chemical products as 
well as neurologic dysfunction may contribute to its 
occurrence. 1617 


Normal Voiding and Storage 
Physiology and Anatomy 


A review of normal voiding and storage physiology of 
the bladder assists in understanding its dysfunction. 
Motor, or efferent, control of the bladder depends on 
autonomic and somatic nerves. Autonomic nerves, 
both the parasympathetic and sympathetic, control 
lower urinary tract smooth muscle. Somatic nerves 
control lower urinary tract skeletal muscle. 

The autonomic nervous system’s sympathetic and 
parasympathetic components function reciprocally. 
Sympathetic stimulation results in urine storage, 
and parasympathetic stimulation results in voiding. 
Sympathetic efferents originate in the thoraco-lumbar 
spinal cord. Most sympathetic preganglionic nerves 
synapse with postganglionic nerves in the hypogastric!’ 
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or inferior mesenteric plexus!’ and travel via the hypo- 
gastric nerve to the bladder.'®*”° Parasympathetic effer- 
ents originate in the parasympathetic nucleus at spinal 
cord levels S2—S4. The preganglionic efferents travel 
via the pelvic nerve and synapse in the pelvic plexus 
or synapse with postganglionic nerves located in the 
bladder wall (Figures 6-3 and 6-4).”! 

Neurotransmitters are responsible for pregangli- 
onic (nerve-to-nerve), and postganglionic (nerve- 
to-muscle) communication. The major sympathetic 
postganglionic neurotransmitter is norepinephrine 
(NE), whereas the major parasympathetic postgan- 
glionic neurotransmitter is acetylcholine (ACh). NE 
stimulates bladder B-sympathetic receptors result- 
ing in bladder relaxation and urethral a-sympathetic 
receptors resulting in urethral contraction; the 
net effect is urine storage. ACh release stimulates 
the bladder’s muscarinic parasympathetic recep- 
tors (primarily M-2 and M-3) resulting in detru- 
sor contraction. The importance of ACh release in 
urethral relaxation is less certain; local release of 
nitric oxide (NO) also probably plays a significant 
role. In either case, the net effect of urethra dilation 
and ACH-mediated detrusor contraction is voiding 
(Figures 6-3, 6-4, and 6-5).?! 

Somatic nerves control lower urinary tract skeletal 
muscle, including the EUS. Somatic efferents originate 
in Onuf nucleus in the ventral portion of S2—S4 and 
travel in the pudendal nerve to the EUS (Figure 6-3).'° 
More recent work reports an additional pathway of 
innervation via the levator ani nerve.” 

The sensory, or afferent, nerves in the bladder 
include unmyelinated C-fibers and myelinated A-6 
afferents. At birth, C-fiber afferents predominate’® 
but as the nervous system matures, A-6 fibers gain 
importance.!®*?3 A-6 fibers transmit bladder filling 
signals to the central nervous system (CNS) when 
stretch receptors are activated. C-fibers transmit 
unpleasant sensations such as pain or discomfort 
to the CNS.!® Neural insult, such as what occurs 
following infection, inflammation, or trauma, may 
cause A-6 fibers to revert to C-fibers and contributes 
to the development of OAB, UUI, and painful blad- 
der syndrome. !° 

Anatomically, the afferent system of the lower uri- 
nary tract varies from the motor or efferent system. 
Although afferents travel with the autonomic and 
somatic efferent nerves, they are not segregated into 
sympathetic and parasympathetic autonomic and 
somatic pathways until they reach the dorsal root gan- 
glia, located just outside the spinal cord.”* Nerves that 
originate in the bladder and urethra travel with the pel- 
vic, hypogastric, and pudendal nerves to cell bodies in 
the dorsal root ganglia. It is here that afferents differ- 
entiate into sympathetic, parasympathetic, or somatic 
tracts.!? In the spinal cord, autonomic and somatic 
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afferents synapse with efferents to the lower urinary 
tract and can initiate urinary reflex arcs. Lower urinary 
tract afferents also synapse with secondary afferents 
that travel to the brainstem and upper CNS, which 
modulate voiding responses.”° 

The supraspinal CNS modulates the previously 
described reflexes and determines whether it is an 
appropriate time to void. Recent reviews of brain 
imaging correlated with laboratory investigation 
have proposed a simplified model of CNS modula- 
tion of bladder storage and micturition (Figures 6-6 
and 6-7). Bladder afferents transmit information 
from the spinal cord to the periaqueductal gray matter 
(PAG) in the midbrain (Figure 6-6). The PAG, com- 
posed of gray matter around the cerebral aqueduct, 
in turn relays neural signal to regions in the cerebral 
cortex, including the insula, anterior cingulate gyrus 
(ACG), and prefrontal cortex (Figure 6-7). The PAG 
also regulates output from these regions to the pontine 
micturition center (PMC) (Figures 6-6 and 6-7). This 
output can inhibit voiding until voiding is appropriate, 
at which time the PMC is disinhibited and voiding 
occurs’?! (Figure 6-7). Urinary storage disorders may 
be caused by dysfunction at numerous points in this 
complex pathway. 


Pathophysiology of Storage Disorders 
Idiopathic Urgency Urinary Incontinence 


A number of abnormalities probably contribute to 
what we currently classify as idiopathic UUI. These 
include alterations in neurotransmitters, sensory nerve 
fibers, and patterns of brain activation. For example, 
UUI is associated with increased release of nonad- 
renergic noncholinergic (NANC) neurotransmitters 
in the bladder, such as ATP.!””° ATP is an alternative 
neurotransmitter that is increased in idiopathic detru- 
sor instability, and its release may explain why musca- 
rinic blockade fails in some UUI patients.’ Injury or 
insult to sensory fibers in the bladder also potentially 
contributes to UUI. Following infection, inflamma- 
tion, or trauma, A-6 fibers may revert to C-fibers caus- 
ing hyperexcitability of lower urinary tract afferents 
and subsequent detrusor overactivity.'° Additionally, a 
variety of potential mediators that affect neural activ- 
ity can be synthesized within the bladder wall itself, 
and likely play a role in increased detrusor contrac- 
tility.1° Lastly, the advent of improved brain imaging 
has allowed research to focus on the role of the CNS 
in mediating UUI symptoms. The brain’s handling 
of lower urinary tract afferent signals, with increased 
limbic and decreased prefrontal cortical activation and 
alterations in brain connectivity in women with UUI, 
may be associated with decreased inhibition of voiding 
and UUI.?>8 
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FIGURE 6-3 Bladder storage and elimination. A. Sympathetic nerves exit the spinal cord between levels T10-L2 (or 
between T11-L2 according to some authorities) and either synapse in the paravertebral ganglion or proceed through the 
paravertebral ganglion and synapse in the pelvic plexus. Postganglionic fibers travel to the bladder via the hypogastric 
nerve. The sympathetic neurotransmitter, NE, stimulates « and B receptors resulting in detrusor relaxation and urethral 
contraction. B. Parasympathetic nerves exit the spinal cord between levels S2-S4. Preganglionic fibers travel to the blad- 
der via the pelvic nerve and synapse in ganglia within or near the bladder. The neurotransmitter, ACh, stimulates M2 and 
M3 receptors, which result in detrusor contraction. C. The external urethral sphincter is innervated by motor neurons that 
originate in Onuf nucleus and travel via the pudendal nerve to the EUS. (Reprinted with permission from Ref.?') 
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FIGURE 6-4 Storage and voiding efferent signals. A. During bladder storage and distension, afferent signals travel to 
the spinal cord, which sends efferent signals to the bladder and the EUS resulting in urinary storage. Sympathetics travel 
from the Intermediolateral Nucleus located from T10-L2 (or T11-L2), synapse in or pass through the paravertebral ganglia 
and travel to the hypogastric plexus (or the inferior mesenteric plexus according to some experts) and travel to the blad- 
der and urethra via the hypogastric nerve. Beta stimulation of the bladder results in detrusor relaxation and stimulation 
results in contraction of the internal urethral sphincter. Somatics travel from Onuf nucleus via the pudendal nerve to the 


urethral sphincter, resulting in EUS contraction. 


Neurogenic Bladder 


Spinal cord injury can result in lower urinary tract dys- 
function. Spinal trauma superior to the lumbosacral 
region eliminates voluntary and supraspinal control of 
the bladder and results in “spinal shock” with bladder 
areflexia and urinary retention. After a variable period, 
commonly six to eight weeks, detrusor hyperreflexia 
and neurogenic detrusor overactivity ensue.!%?%7! 
Despite the bladder’s overactivity, voiding may be inef- 
fective due to development of detrusor-sphincter-dys- 
synergia caused by concomitant urethral and detrusor 
contractions. The belief is that the normally quiescent 
C-fiber afferents trigger reflex pathways, which result 
in detrusor hyperreflexia due to morphologic, chemi- 
cal, and electrical changes in bladder afferents follow- 
ing trauma.*! 


Neurologic illness, including multiple sclerosis 
(MS) and Parkinson disease, is also commonly asso- 
ciated with neurogenic detrusor overactivity. MS can 
wax and wane but is often progressive as increasing 
bladder dysfunction accompanies increased spinal 
cord involvement. MS disrupts supraspinal control of 
the urinary tract and activates C-fibers with resul- 
tant detrusor overactivity and detrusor-sphincter- 
dyssynergia. Detrusor overactivity in Parkinson disease 
may be due to a central defect in dopaminergic control 
of micturition. Dopamine one, which inhibits micturi- 
tion, is depleted in the midbrain in Parkinson disease 
and results in detrusor overactivity.*? 

Cerebrovascular accidents (CVA) frequently 
result in urinary incontinence. Approximately 40% 
of stroke victims are incontinent one week following 
a CVA and 15% to 20% have persistent incontinence 
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FIGURE 6-4 (Continued) B. When voiding is to occur the PAG sends signal to the Pontine Micturition Center (Figure 6-7), 
which stimulates the efferent parasympathetics and inhibits the sympathetics and EUS. Parasympathetics from the 
Parasympathetic nucleus travel to the pelvic plexus. Via the pelvic nerve, the neurotransmitter ACh results in stimulation 
of muscarinic two and three receptors, which results in detrusor contractions. (Reprinted with permission from Ref.2") 


at hospital discharge.** The size, location, and sever- 
ity of a CVA affect the degree and type of lower 
urinary tract dysfunction.” In animal experiments, 
occlusion of the middle cerebral artery resulted in 
damage to the cortex and putamen with decreased 
bladder capacity.*° In clinical practice strokes often 
damage centers that inhibit micturition resulted in 
detrusor instability.’ 


Obstruction 


Bladder outlet obstruction, though common in men 
due to prostatic hypertrophy, is less common in 
women and usually occurs due to advanced pelvic 
organ prolapse or anti-incontinence procedures. Ina 
multicenter study of women who underwent colpo- 
cleisis to treat prolapse, 41% of women had bother- 
some OAB and UUI preoperatively. In such patients 


outlet obstruction may cause stretch-induced blad- 
der damage that upregulates C-fiber activity, facili- 
tating the voiding reflex.!° Surgical relief of the outlet 
obstruction can improve UUI. Among the women 
treated with colpocleisis above, the prevalence 
of UUI decreased to 15% at one-year follow-up. 
Surgical series report resolution of UUI in 75% 
to 82%**° of women treated with anterior vaginal 
prolapse repair. These clinical findings indicate that 
anterior prolapse—related UUI may be reversible in 
many women. 


Mixed Urinary Incontinence 


Mixed UI is the combination of both UUI and SUI 
and constitutes one-third of incontinence cases, most 
prevalent in the elderly. It is more refractory to treat- 
ment than other incontinence types, in part because 
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FIGURE 6-5 Representation of parasympathetic and sympathetic postjunctional receptors. (Reprinted with permis- 
sion from Ref.") 
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FIGURE 6-6 Diagram of some of the areas of brain activation during urinary storage. (Reprinted with permission from 
Ref.?6) 
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FIGURE 6-7 Simplified model of supraspinal control 
system. Secondary bladder afferents synapse in the PAG 
and are relayed to the insula (Rl), forming the substrate 
for sensation. Insula representation may have slight 
right-sided predominance. The ACG is responsible for 
monitoring, arousal, and efferent output to the PAG and 
PMC. The prefrontal cortex (PFC) is involved in voluntary 
decision about voiding and generates efferent signals to 
control ACG and ultimately PMC. PMC provides motor 
output to cause voiding. (Reprinted with permission from 
Ref.2”) 


its etiology remains incompletely understood.’ One 
hypothesis is that detrusor overactivity is initiated by 
increased afferent activity in response to the pres- 
ence of urine within the bladder neck, or funneling, 
that occurs commonly in SUI.*° The hypothesis is 
supported by laboratory work showing that urethral 
fluid infusion cause reflexive detrusor contractions.”! 
This concept, “stress hyperreflexia” (Figure 6-8), is 
supported by both clinical and laboratory observa- 
tions. Alleviation of stress hyperreflexia may account 
for the observation that surgical repair of SUI pre- 
dominant MUI can also cure UUI; UUI resolves in as 
many as 40% to 50% women with MUI treated with 
stress incontinence surgery.’ Although surgical treat- 
ment of MUI may resolve UUI in selected patients, 
surgery also has the potential to irreversibly worsen 
UUI. Accordingly, the current recommendations are 
to initiate treatment of MUI with conservative mea- 
sures prior to surgical repair.”*” 


EVALUATION 
Key Point 


e Initial evaluation of UUI includes history, examina- 
tion, voiding diary, urinalysis, and postvoid residual 
testing. 


The International Consultation on Incontinence 
(ICI) constructed algorithms for urinary inconti- 
nence treatment and evaluation based on literature 
review and expert opinion. The ICI is composed 
of a panel of world experts organized by the 
International Consultation on Urological Diseases 
and the World Health Organization. Their algo- 
rithms include initial management of uncomplicated 
incontinence for use by all clinicians (Figure 6-9)” 
and specialized management of complex incontinence 
intended for use by specialists (Figures 6-10 and 
6-11).** The following is largely taken from their 
recommendations. 

Evaluation of urinary incontinence begins with a 
careful history to distinguish between UUI, MUI, 
and SUI (Figure 6-9). The history helps differenti- 
ate more straightforward incontinence (Figure 6-9) 
from complex incontinence (Figure 6-10). Complex 
incontinence may be associated with prior radia- 
tion or surgery, recurrent urinary tract infections, 
or neurologic abnormalities (Figure 6-11). The his- 
tory also includes a complete review of medications. 
For instance, diuretics contribute to urgency and 
frequency and change in dose or dosing intervals 
may improve symptoms.” In addition to the history, 
screening questionnaires assist in urinary inconti- 
nence diagnosis as most women will not admit to 
bothersome incontinence.” Questionnaires also 
help determine the level of bother experienced by 
patients due to their incontinence. Examples of such 
questionnaires are discussed in Chapter 4. 

Physical examination follows the history and 
includes a pelvic and screening neurologic examina- 
tion (Figure 6-9). On pelvic examination, evidence of 
vaginal prolapse, vaginal estrogen status, pelvic floor 
muscle strength, and urine leakage with Valsalva and 
cough, a sign consistent with SUI, should be noted. 
Assessment of gait and sensation in the S2-S4 der- 
matomes comprise the basic neurologic examination. 
Presence of the bulbocavernosus and perianal wink 
confirms the integrity of sacral reflexes. 

Additional simple tests to evaluate incontinence 
include a urine dipstick or urinalysis, a voiding diary, 
and postvoid residual testing. As urinary tract infec- 
tions are a readily detected and treatable cause of 
UUI and OAB, urine tests should be performed in 
the initial evaluation (Figure 6-9). Voiding diaries 
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evaluate voiding frequency and volumes, episodes 
and triggers of incontinence, and volume and types 
of fluids consumed. An example of a voiding diary is 
also included in Chapter 4. Evaluation also includes a 
postvoid residual test, although no consensus regard- 
ing what constitutes an abnormal residual volume 
exists. A 1992 expert panel considered repeated resid- 
ual volumes >200 cc to be abnormal, whereas inter- 
mediate values of 50 to 199 cc warranted exercise of 
clinical judgment.*® Studies performed subsequent 
to that recommendation have found that only 5% to 
11% of women have residual volumes >100cc.*”” 
Determination of clinically significant postvoid vol- 
umes continues to be debated. Despite lack of con- 
sensus regarding the lower limit of abnormal postvoid 
residuals, possible elevations in residuals represent 
complex incontinence problems and justify specialty 
consultation (Figures 6-10 and 6-11). Complicated 
urinary incontinence often requires specialized assess- 
ment with urodynamic tests and urethrocystoscopy 
(Figure 6-10). 


1 


Urine entering the 


urethra FIGURE 6-8 Stress hyper- 


reflexia. In this diagram, the 


presence of urine in the ure- 
thra (voluntary or involuntary) 
triggers afferents, which rein- 
force the micturition reflex. 
(Reprinted with permission 
from Ref.’2) 


NONSURGICAL TREATMENT 


Introduction 


The mainstays of UUI and OAB treatment are non- 
surgical and include lifestyle modification, behavioral 
therapy, and medications (Figure 6-9). For women with 
MUI, treatment should first focus on the predomi- 
nant symptom, either SUI or UUI (Figure 6-9).!> 
Symptoms and patient perception of symptom bother 
will help women and their providers establish treat- 
ment goals.” Patient and provider judgment regarding 
risks, benefits, and likelihood of treatment adherence 
also dictate treatment choice. 


Lifestyle Modification 
and Behavioral Therapy 


Lifestyle modification includes alteration of fluid 
intake, weight loss, and avoidance of bladder stimu- 
lants. At times, lifestyle modifications may run counter 
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FIGURE 6-9 Initial evaluation and management of urinary incontinence in women, recommendations from the 4th 
International Consultation on Incontinence. (Reprinted with permission from Ref.^) 


to popular culture. Websites advocate the many ben- 
efits of increased water consumption, some recom- 
mending eight-ounce glasses of water per day to 
remove dangerous “poisons.”*! Overly liberal interpre- 
tation of these popular recommendations can result 
in excessive fluid intake and increased incontinence.” 
As appropriate fluid intake depends on activity levels 
and metabolic needs, a practical approach assesses 
voided volumes on patient diaries. Reasonable voided 
volumes are 40 to 50 ounces/d (or 1500 cc/d)? and 
patients who void in excessive amounts, defined by 
some as >3000 cc/d,!° may benefit from fluid restric- 
tion. In a small trial of 25 patients, the effect of alter- 
ing fluid intake was examined.” Patients who reduced 
their fluid intake by 25% also reduced voids (mean = 
2.2/d), reduced UUI episodes (mean = 1.3/d), and had 
decreased urgency symptoms. 

The effect of weight loss on UUI has also been 
studied in a randomized controlled trial (RCT), the 
Program to Reduce Incontinence by Diet and Exercise 
(PRIDE). In that study, overweight and obese women 


who lost 5% to 10% of their body weight had sig- 
nificant improvement in UUI episodes when com- 
pared to women who gained weight.*? Women in the 
weight loss group were two to four times more likely 
to achieve a 70% reduction in UUI episodes, which 
was maintained at 6-, 12-, and 18-month follow-up.” 
Caffeine has been associated with detrusor overac- 
tivity in urodynamic studies*®*’ but clinical studies of 
caffeine restriction are not conclusive. A prospective 
study of 69 incontinent women reported no change in 
urgency, frequency, and UUI episodes following caf- 
feine restriction, although baseline caffeine intake was 
not reported.*® In contrast, an RCT (n = 74) found 
that caffeine reduction with bladder training decreased 
frequency and urgency symptoms greater than blad- 
der training alone. UUI episodes also trended toward 
a decrease in the caffeine-restricted group (56% vs 
26%) but did not reach significance, in part due to 
subject dropout that left the study underpowered.*° 
Behavioral therapy consists of bladder training 
and pelvic floor muscle training. A comprehensive 
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FIGURE 6-10 Specialized evaluation and management of urinary incontinence in women, recommendations from the 
4th International Consultation on Incontinence. (Reprinted with permission from Ref.*) 


meta-analysis prepared for the AHRQ supported 
behavioral therapy to treat OAB/UUI.? Behavioral 
therapy included both bladder training and pelvic 
floor muscle training. The report suggested that multi- 
component behavioral therapy was most effective.” 

Bladder training increases time between voids and 
is widely used to treat incontinence. It includes patient 
education and positive reinforcement as well as timed 
voiding.®° The goal of therapy is to achieve continence 
by increasing bladder capacity.®! Patients record their 
voids, learn methods of distraction and relaxation, and 
gradually increase voiding intervals to two to three 
hours during waking hours over six to eight weeks. A 
recent Cochrane review concluded that bladder train- 
ing may be a useful treatment for UUI.” 

Bladder training is frequently augmented by teach- 
ing patients self-monitoring (eg, via voiding diaries) and 
urge-suppression techniques. The latter includes iso- 
lated contraction of the pelvic muscles as part of pelvic 
floor muscle training.®° Pelvic floor muscle training, fre- 
quently called “Kegel” exercises, was first described to 
treat SUI. It is now recommended for UUI treatment 
as well. The hypothesis is that pelvic floor muscle con- 
traction inhibits detrusor contractions via the guarding 


reflex; the EUS contraction sends afferent signals to the 


sacral cord that inhibit parasympathetic stimulation of 


the detrusor.°*** Detrusor inhibition allows the patient 
time to reach the toilet to void.“ Importantly, when 
patients are asked to perform pelvic floor contractions 
approximately 25% may perform Valsalva maneuvers 
instead.“ This only serves to exacerbate problems with 
urine leakage and emphasizes the need for patient educa- 
tion and coaching on physical examination. A Cochrane 
review supports pelvic floor training to treat SUI, UUI, 
and mixed incontinence. In this review, patients per- 
formed anywhere from 30 to 200 pelvic floor contrac- 
tions per day.“ A pragmatic recommendation by some 
physical therapists would be for patients to perform fif- 
teen ten-second contractions three times a day.!**° 


Pharmacologic Therapy 
Key Point 
e First-line treatment includes behavioral therapy 


and pelvic floor therapy with or without pharma- 
ceutical treatment. 


109 


CHAPTER 6 


110 Section Il 


9 YALdVHD 


Disease States 


Initial management of neurogenic urinary incontinence 


Suprapontine cerebral 
lesion (eg, Parkinson 
disease, stroke, 
multiple sclerosis) 


y 


History 
level of lesion 


Clinical 
assessment 


Suprasacral infrapontine 
spinal cord lesion 


Peripheral nerve lesion 
(eg, radical pelvic surgery) 
(eg, trauma, multiple Conus/cauda equina lesion 

sclerosis) (eg, lumbar disc prolapse) 


4 4 


This assessment will give basic information, but does not permit a precise neurourological diagnosis 


Stress urinary incontinence 
due to sphincter 
incompetence 


Presumed 
diagnosis 


Management 


Failure 


Urinary incontinence due to detrusor overactivity 


| | 


With poor bladder With negligible PVR 
emptying } 
(significant PVR) 


| 


Failure 


Failure 


specialized management preferable for more “tailored” treatment 


FIGURE 6-11 Initial evaluation and management of neurogenic urinary incontinence in women, recommendations 
from the 4th International Consultation on Incontinence. (Reprinted with permission from Ref.*) 


Anticholinergic medications are also a first-line ther- 
apy for OAB, UUI, and MUI. As ACh stimulates 
bladder muscarinic receptors and results in detru- 
sor contraction, anti-muscarinics, which block this 
effect, may be used to treat OAB. Unfortunately, sys- 
temic side effects of nontargeted muscarinic blockade 
include dry mouth, dry eyes, and constipation, as 
well as altered cognition.? Some muscarinic receptors, 
the M-2 and M-3 receptors, are more bladder-specific. 
In an attempt to decrease anticholinergic medications’ 
systemic effects, these receptors are the most recent 
targets in OAB treatment. 

Six anticholinergic medications are approved for 
use in the United States and include oxybutynin, 
tolterodine, fesoterodine, solifenacin, trospium, and 
darifenacin. These medications, their dosages, and 
methods of delivery are listed in Table 6-1.” The 
AHRQ reviewed these medications and concluded 
that all were more effective than placebo in decreas- 
ing both urinary frequency (range of decrease from 
0.7-4.2 voids/d) and UUI (range of decrease from 
0.9-4.6 episodes/d). No single drug was definitely 


superior to others including those recent medications 
designed to target M-2 and M-3 receptors.” The same 
report concluded that extended-release formulations 
had modestly better effects than immediate-release 
preparations.” A Cochrane review also reached a simi- 
lar conclusion.* 

Pharmacotherapy side effects are usually mild. The 
same AHRQ meta-analysis reported that the most 
common side effects were dry mouth (2%—99%), con- 
stipation (0%—32%), impaired urination (0%—29%), 
and urinary tract infection (<1%-18%).? Notably, 
many of these symptoms were not severe enough to 
result in subject withdrawal and resulted in a study 
dropout of only 17% (some of whom were controls).? 
Cardiac events, more serious adverse events, were rare 
and occurred in <1% of patients at rates similar to the 
frequency seen in the placebo groups.” Despite phar- 
macotherapy’s mild side effects, these side effects limit 
long-term adherence to treatment outside of a drug 
trial setting. A new class of OAB medication, mirabe- 
gron targets B-receptors in the detrusor to facilitate 
urine storage (Table 6-1). 
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Table 6-1 Pharmacologic Therapies Indicated for Overactive Bladder with or Without 


Urgency Incontinence 


Compound 


Oxybutynin chloride (Ditropan, Ortho-McNeil-Janssen 
Pharmaceuticals and available as generic formulation) 


Oxybutynin chloride extended release (Ditropan XL, Ortho-McNeil- 


Usual Dose 


5 mg by mouth 3-4 times daily 


5, 10, or 15 mg by mouth once daily 


Janssen Pharmaceuticals and available as generic formulation) 


Oxybutynin transdermal patch (Oxytrol, Watson Pharmaceuticals) 


Oxybutynin gel 10% (Gelnique, Watson Pharmaceuticals) 


Tolterodine tartrate (Detrol, Pfizer and available as generic 


formulation) 


Tolterodine tartrate long-acting (Detrol LA, Pfizer and available 


as generic formulation) 
Fesoterodine fumarate (Toviaz, Pfizer) 
Solifenacin succinate (Vesicare, Astellas Pharmaceuticals) 
Trospium chloride (Sanctura, Allergan) 


Trospium chloride extended release (Sanctura XR, Allergan) 


Darifenacin (Enablex, Novartis Pharmaceuticals) 


Mirabegron (Myrbetrig, Astellas) 


Printed with permission from Ref.'® 


A Cochrane review that compared medications to 
bladder training concluded that improvement was more 
common with anticholinergic medications compared 
to bladder training alone (relative risk [RR] 0.73; 
95% confidence interval [CI] 0.59-0.9).° The review 
also concluded that improvement was more common 
with anticholinergics combined with bladder training 
as compared to each modality alone. Combination 
behavioral and pharmacotherapy may also improve 
patient satisfaction and quality-of-life measures.” The 
addition of anticholinergics to behavioral therapy in 
clinical practice is commonly influenced by potential 
impact of these drugs on patient comorbidities, such 
as the increased risk of CNS symptoms in elderly 
women with underlying cognitive impairment. 


Complementary and Alternative 
Medicine Therapies 


Despite widespread use of complementary and alter- 
native medicine (CAM) therapy, literature is sparse 
regarding its use in UUI and OAB. A survey of gyne- 
cologic and urogynecologic patients found that 45% 
of patients were present or past CAM users (32% in 
gynecology, 51% in urogynecology), and that both 
groups expressed willingness to use CAM as a adjunc- 
tive therapy (60% in gynecology, 76% in urogynecol- 
ogy).°° Three studies have reported results of CAM 
therapies in UUI/OAB treatment. In a prospective 
hypnotherapy case series of 50 UUI patients who 


One patch applied twice weekly 
One sachet applied daily 
2 mg by mouth twice daily 


4 mg by mouth once daily 


4 or 8 mg by mouth once daily 
5 or 10 mg by mouth once daily 
20 mg by mouth twice daily 

60 mg by mouth once daily 


7.5 or 15 mg by mouth once daily 
25 or 50 mg by mouth once daily 


completed 12 treatment sessions, 58% were “with- 
out symptoms,” 28% were “improved,” and 14% 
were unchanged.” An RCT randomized women to 
reflexology, which employs a variation of acupres- 
sure on specific points on the foot, or sham reflexol- 
ogy to treat UUI. Investigators reported decreased 
daytime voids in the reflexology group (1.99 vs 0.55 
per day, P = 0.03) without group differences in UUI, 
urgency, or night-time voids.” A third study, also an 
RCT, randomized 85 women with UUI to acupunc- 
ture therapy or sham acupuncture.’ They found that 
although the decrease in UUI episodes did not differ 
between groups, frequency, urgency, and quality-of- 
life measures were significantly better in the acupunc- 
ture group.” In summary, despite the general public’s 
interest and use of CAM, evidence is sparse regarding 
its efficacy in treatment of UUI and OAB. 


RECURRENT/REFRACTORY 
URGENCY URINARY 
INCONTINENCE 


SURGICAL TREATMENT 


Introduction 


The mainstays of UUI treatment are medical and 
behavioral. However, for patients refractory to these 
treatments, other Federal Drug Administration (FDA) 
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approved interventions include sacral neuromodula- 
tion and peripheral neuromodulation, which are dis- 
cussed subsequently (Figure 6-10). Botulinum toxin 
injection is increasingly used to treat UUI but is FDA 
approved only for individuals with a neurogenic blad- 
der (Figure 6-10). 


Sacral Neuromodulation 


Sacral neuromodulation is a procedure that treats UUI 
and OAB via stimulation of the S-3 (and occasionally 
S-2 or S-4) nerve root. The first human sacral nerve 
stimulator was successfully implanted in 1986. The 
procedure ultimately received FDA approval in 1997 
for UUI, followed by approval for treatment of urinary 
frequency and retention in 1998. It is used in patients 
who have failed established treatments, including 
pharmacotherapy and behavioral therapy. 

Sacral neuromodulation’s specific mechanism of 
action is unknown. Because it results in both detrusor 
relaxation and stimulation and treats the contradictory 
problems of urinary retention and incontinence, it is 
unlikely that it targets neural efferents. The current 
belief is that sacral neuromodulation acts upon neural 
afferents and alters C-fiber activity, regulates sensory 
input at the spinal cord, or affects reflex pathways at 
the spinal or supraspinal level. All these or their com- 
binations are possible mechanisms of action.” 

Sacral neuromodulation is a two-step procedure. 
Step 1 (Figure 6-12A-C) is a test phase that determines 
whether a patient’s therapeutic response justifies per- 
manent implantation of a neuromodulator. Step 2, per- 
manent implantation, follows if the patient responds 
favorably. Clinicians use two methods for the test phase: 
either in-office temporary lead placement or outpatient 
surgery placement of tined or small pronged leads, 
which are less likely to migrate during the test phase 
(Figure 6-13A-C). In-office percutaneous lead place- 
ment is followed by a one- to two-day trial period. Tined 
lead placement in outpatient surgery, performed under 
fluoroscopic guidance, is followed by a one- to two-week 
trial period. In the latter method, the tined leads are also 
used as permanent leads if the trial period is success- 
ful.” For both methods, the leads are usually placed in 
the third sacral nerve root foramen and attached to a 
temporary nerve stimulator. No studies have compared 
the two test phase methods to determine which is most 
efficacious and cost-efficient. A 50% improvement in 
targeted symptoms defined as improved incontinence 
episodes, urinary frequency or retention, during the test 
phase is considered a favorable response.” Following a 
positive response, permanent implantation is performed 
in the operating room. The tined leads are attached 
to a permanent battery or internal pulse generator 
(Figure 6-14). If the response is negative, the leads are 
removed and implantation is not performed. 


FIGURE 6-12 A-C. Test phase using percutaneous leads. 
A and B. S3 foramen identified. C. Tined leads places for 
test phase. (Figures courtesy of Medtronics® Corp.) 


Contraindications to sacral neuromodulation 
include limited cognitive function or need for future 
magnetic resonance imaging (MRI). Abnormal cogni- 
tive function could interfere with patients’ ability to 
operate the device. An MRI is contraindicated with 
sacral neuromodulation as implanted metallic devices 
could heat and damage surrounding tissue.” Relative 


FIGURES 6-14 Tined lead is placed in S3 foramen and 
attached to a permanent battery, which is placed in a 
skin pocket made for battery placement. 


Urgency and Mixed Urinary Incontinence 


FIGURE 6-13 A-C. Test phase tined leads. A. Tined lead. 
B and C. x-Rays of tined leads placed in S3 foramen. 
Leads are tunneled subcutaneously and are used per- 
manently if test phase is successful. (Figures courtesy of 
Medtronics® Corp.) 


contraindications include psychologic instability, 
unacceptable risk for infection, and rapidly progres- 
sive neurologic disease, particularly in individuals who 
would require MRI evaluations.’ 

Evidence of the efficacy of neuromodulation in 
the treatment of refractory UUI was summarized in 
an AHRQ review’ that included a single RCT.” The 
RCT compared patients randomized to sacral neuro- 
modulation or standard medical therapy. At 6-month 
follow-up, the sacral neuromodulation group (N = 34) 
had a decrease in UUI episodes (9.7 to 2.6 per day) 
whereas the standard therapy group (N = 42) had 
an increase in UUI episodes (9.3 to 11.3 per day) 
(P < 0.001).” The lack of improvement in the medi- 
cal therapy group may have been due to the fact that 
this group had previously failed standard treatment.” 
Longer follow-up comparing group differences in this 
trial is unavailable because many patients randomized 
to standard therapy underwent sacral neuromodula- 
tion after six months. 
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The AHRQ review also included six case series 
evaluating the success of neuromodulation.? These 
studies reported that incontinence episodes decreased 
from 50% to 80% per day. Follow-up ranged between 
six months to five years.? Findings from one of the 
studies suggested that the long-term success of the 
procedure was predicted by success at one years. 
There was a high correlation between one- and five- 
year success rates; 84% of the UUI patients with good 
one-year outcomes had continued success at five years 
after implantation.” 

Neuromodulation adverse events include pain or 
discomfort usually due to stimulation or pain at the 
implant site (15%-27%),’"”° lead migration or dis- 
ruption (3%-11%),”"*! and infection (2%—-6%) 777°"! 
Reported surgical revision rates are high and range 
from 33% to 48%.73 Some investigators report 
decreased revision rates with the use of tined leads and 
increased surgeon experience.*° 

The greatest concern regarding sacral neuromod- 
ulation is its expense. The estimated 2008 cost for 
sacral neuromodulator placement was approximately 
$17,000 (Stage 1 = $5,720 and stage 2 = $11,280). 
The ICI recommends that sacral neuromodula- 
tion be used as a second-line treatment for UUI,” 
and these recommendations are reasonable given its 
potential complications, significant revision rates, and 
cost. In light of these issues, it will be important to 
continue to identify predictors of sacral neuromodula- 
tion’s success or failure. To date, age greater than 55 
and presence of >3 medical comorbidities have been 
reported to predict poor therapeutic response.* The 
greatest predictor of success, however, is a successful 
stage 1 trial.’° 


Posterior Tibial Nerve Stimulation 


Posterior tibial nerve stimulation (PTNS), or percuta- 
neous nerve stimulation, is a method of peripheral neu- 
romodulation. The FDA approved PTNS for treatment 
of UUI in 2000 and OAB in 2010. The mechanism of 
action of PTNS, similar to that of sacral neuromodula- 
tion, is unknown. Like sacral neuromodulation, PT NS 
probably affects S2—S4 afferents via the tibial nerve.§**° 

PTNS is performed in the office. The posterior 
tibial nerve is stimulated percutaneously via a small 
needle electrode inserted cephalad to the medial mal- 
leolus and attached to an external pulse generator 
(Figure 6-15). Sessions last for 30 minutes and are per- 
formed weekly for 12 weeks.*° 

Two RCTs, the SUmit and OrBIT studies, have 
been performed to evaluate PTNS.®:* The SUmiT 
trial was a double-blind placebo-controlled study 
that found that subjects treated with PTNS (N = 
103) versus a sham needle procedure (N = 105) had 


FIGURE 6-15 Percutaneous tibial nerve needle and 
stimulator. (Reprinted from Ref. with permission from 
Elsevier.) 


significant improvement in UUI. At 13-week fol- 
low-up, median UUI episodes in the PTNS group 
decreased from 3.0 to 0.3 per day, compared to the 
sham group that decreased from 1.8 to 1.0 UUI/d 
(P = 0.002). The OrBIT trial found that there 
was no significant difference in urinary frequency 
and UUI symptoms between PTNS subjects (N = 
41) compared to extended-release tolterodine sub- 
jects (N = 43). At 12-week follow-up, both groups 
noted decreased mean voids per day and decreased 
UUI episodes with no difference between groups. 
PTNS subjects did have greater subjective impres- 
sion of improvement compared to tolterodine sub- 
jects (79.5% vs 54.8%, P= 0.01). At 6- to 12-month 
follow-up, subjects who continued PTNS treatment 
sustained their initial UUI improvement.*° Serious 
adverse effects of PTNS were minimal in these and 
other reports.*+*° 

In summary, PTNS is a low-risk treatment for 
UUI subjects. It is used in patients who are refrac- 
tory to first-line treatments, who do not tolerate 
antimuscarinics, or for those patients who cannot or 
choose not to have an implantable device placed. 
Further study will determine whether the general 
public will find PTNS in-office visits acceptable over 
the long term. 


Botulinum Toxin 


In the last ten years, Botulinum toxin has been 
increasingly used to treat OAB and UUI. The ICI” 
recommended its use as an alternative, specialized 
treatment for refractory detrusor overactivity and 
mixed incontinence. A European Consensus Panel 
also determined that Grade A evidence recommended 
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Table 6-2 FDA Recommended Drug Name Changes for Botulinum Toxin 


Botox Onabotulinumtoxin A 
Dysport Abobotulinumtoxin A 
Myobloc Rimabotulinumtoxin B 


Botulinum toxin type A 
Botulinum toxin type A 


Botulinum toxin type B 


http://www.fda.gov/Drugs/DrugSafety/PostmarketDrugSafetylnformationforPatientsandProviders/DrugSafetylnformationforHeathcareProfessionals/ 


ucm174949.htm 


its use in neurogenic and idiopathic detrusor overac- 
tivity. OnabotulinumtoxinA was FDA approved in 
2011 for intravesical injection for treatment of neu- 
rogenic UUI. 

Botulinum toxin is a protein produced by the 
Clostridium family of bacteria, which temporarily 
denervates or decreases neural activity. Directly 
injected into the bladder, it paralyses the detrusor. It 
is also believed to block presynaptic release of ACh 
as well as other transmitters, including ATP and sub- 
stance P, and down-regulate purinergic and capsa- 
icin receptors in the urothelium.®® Decreased release 
of these neurotransmitters in turn decreases afferent 
stimulation of the CNS, further decreasing sensation 
of urgency.*®® 

Various bladder injection techniques have been 
described for botulinum treatment of OAB. The num- 
ber of injection sites, decisions whether or not trigonal 
injection should be avoided or targeted, and the opti- 
mal location for injection have yet to be determined.*’ 
Prior work used 10 to 30 injection sites in the blad- 
der,®** advocated intramuscular rather than suburothe- 
lial injections,*”°° and avoided the trigone because of 
concerns of vesicoureteral reflux.8%°° Some investiga- 
tors” have called the latter concern into question.*”** 

In 2009 the FDA recommended changes to the 
previously established Botulinum toxin drug names.°*! 
The FDA made this recommendation to reinforce 
differences in Botulinum medications. These medica- 
tions are not interchangeable. Different Botulinum 
preparations have different potencies and doses. 
The former names, new names, and trade names 
are listed in Table 6-2. Most UUI/OAB clinical trials 
have used OnabotulinumtoxinA (Botox),°*® although 
RimabotulinumtoxinB (Myobloc) has also been 
used.” Botulinum toxin dosing recommendations, 
efficacy, and safety data should be considered to be 
product specific.°’ 

All four RCTs that compared intravesical Onabotu- 
linumtoxinA injection to placebo found the former to 
be more effective than placebo.°!°?°4: 

It is not possible to pool the RCT results due to 
heterogeneity in procedures, medication dosages, and 
reported outcomes. With respect to UUI, review of 
observational studies and trials indicate that following 


Botulinum toxin injection, approximately 69% (range: 
36.4%-89%) of subjects improve, there is a 65% 
decrease in UUI episodes, and complete continence 
is achieved in 58% (range: 32%-86%) of subjects.*’ 
Benefits of a single injection are reported to last an 
average of 6 months*’ with a wide range in therapeu- 
tic duration (4-14 mo),°”*8 which depends on dosage, 
site, and depth of injection. 

In general, the safety profile of this medication is 
good, although there have been infrequent reports 
of weakness or paralysis of distant muscle groups.*’ 
A Danish registry reports that this may occur in 
<10/10,000 patients, with several deaths possibly 
due to respiratory complications.” Additionally, 
in clinical trials specific concern arose” about the 
association between Botulinum toxin and ele- 
vated postvoid residuals (19%—43%); this resulted 
in self-catheterization in a number of subjects 
(4%-43% depending on the criteria used) and uri- 
nary tract infections (10%-43%).® A recent trial 
of 313 patients randomized to placebo or varying 
doses of OnabotulinumtoxinA (50,100,150,200, and 
300 Units) reported that doses >100 Units demon- 
strated durable efficacy.°? Furthermore, increased 
residuals and need for self-catheterization were 
dose-dependent events.” The researchers suggested 
that 100 Units may be the appropriate dose, which 
balances benefits versus side effects.” Continued 
evaluation of this drug will help determine appropri- 
ate patient selection, medication dosage, as well as 
its limitations. 


Other Surgical Procedures 


Bladder augmentation, or augmentation cystoplasty, 
is a surgical procedure used for patients with either 
severe neurogenic or idiopathic detrusor instability 
refractory to all other treatments.” The ICI included 
bladder augmentation in the list of specialized treat- 
ment of women with UUI (Grade C).” In this pro- 
cedure, the bladder is bisected and augmented with a 
portion of bowel to increase bladder volume.” Case 
series report UUI cure rates of 69% to 100% (sample 
sizes range 12-32 patients).°® A larger study of 76 sub- 
jects followed for an average of 106.8 months reported 
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>50% improvement in the vast majority (97%) of 
patients, although it should be noted that a number 


of them underwent concomitant urinary diversion. 


100 


It is a major surgical procedure with risks of develop- 
ment of recurrent urinary tract infections, metabolic 
derangements, stone formation, mucus production, 
which could interfere with voiding, development of 
tumors, and bladder perforation, which can occur 
months to years postoperatively.”™!! As such, its use 
is limited to practitioners in referral centers who per- 
form this procedure. 
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Evaluation of Bladder Function 


Cynthia S. Fok and Elizabeth R. Mueller 


INTRODUCTION 


Many patients are initially reluctant to seek treatment 
for pelvic organ prolapse and will later cite that it was 
a change in their bladder function, including difficulty 
emptying, suprapubic pressure, nocturia, new-onset 
urgency, or urinary incontinence, that prompted them 
to consult a specialist. Although pelvic floor disorders 
can cause these symptoms, there are other pathologies, 
such as pelvic or bladder wall carcinoma, that may 
present with similar symptoms. In this chapter, we will 
briefly review the pertinent anatomy, physiology, and 
diagnostic tools that are utilized when evaluating blad- 
der function. Our discussion will focus primarily on 
the lower urinary tract. 


LOWER URINARY TRACT 
STRUCTURE AND FUNCTION 


Anatomy 


The genitourinary system is divided into upper and 
lower tracts. The upper urinary tract (UUT) consists 
of the renal parenchyma and the collecting system 
components (renal pelvis and ureters). The bladder 
and urethra compose the lower urinary tract (LUT). 
The kidneys lie in the retroperitoneum and weigh 
approximately 135 g in women. The superior margin 
of the left kidney is located at the level of the 12th tho- 
racic vertebral body and the right kidney is 1 to 2 cm 
lower due to displacement by the liver.! 


The ureters are also located in the retroperitoneum. 
They vary in length from 22 to 26 cm and travel from 
the renal pelvis located at the level of the 1st to 2nd 
lumbar vertebral body to the posterior bladder base.! 
There are three distinct regions where the ureteral 
lumen narrows: the ureteropelvic junction, where 
the ureter crosses over the iliac vessels and also upon 
entering the bladder, or ureterovesical junction. The 
distal ureter traverses obliquely through the muscular 
layers of the bladder base and terminates at the ure- 
teral orifice on the trigone. This results in distal ureter 
constriction when the bladder contracts. For this rea- 
son, ectopic ureteral orifices that are positioned lateral 
to the trigone are at risk for urinary reflux. Ureteral 
orifices that are medial to the normal placement on 
the trigone traverse thicker muscular layers that sur- 
round the bladder neck and proximal urethra and are 
more susceptable to ureteral obstruction.” 

The bladder is located in the lower pelvis and the 
superior surface of the bladder (located at the level of 
the pubic bone) has an apex where a fibrous remnant 
of the allantois, the urachus, once drained the fetal 
bladder. The posterior-inferior surface of the bladder 
including the trigone is called the base. The remaining 
two bladder surfaces on the left and right are described 
as being positioned inferior-lateral. 

The internal surface of the bladder, ureters, and 
renal pelvis are lined with transitional epithelium 
called the “urothelium.” This layer is usually six to 
seven cells thick and rests on the lamina propria, a 
supporting structure (Figure 7-1).! The urothelium 
is smooth when the bladder is full and contracts into 
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FIGURE 7-1 The six to seven cell layered urothelium, the 
intervening lamina propria and the smooth muscle (muscu- 
laris mucosae) layer. (Figure from Urodynamics Curriculum 
for Urology Residents, http://sufuorg.com/elearning/.) 


folds when the bladder empties. The lamina propria is 
composed of fibroelastic connective tissue that allows 
distension and contains numerous blood vessels and 
smooth muscle fibers called the muscularis mucosae. 
The lamina propria is an anatomic landmark that is 
critical for the staging and prognosis of bladder can- 
cers. Bladder tumors confined to the urothelium are 
considered superficial. Once a tumor has invaded the 
lamina propria it is called an “invasive” bladder cancer 
and carries the risk of hematogenous spread. 

Lateral to the lamina propria lays the branching and 
interlacing smooth muscles of the bladder wall. The 
3 muscle types are inner longitudinal, middle circu- 
lar, and outer longitudinal. In the upper part of the 
bladder near the urachus these layers are not very pro- 
nounced or distinct. Near the bladder base and blad- 
der neck the detrusor muscle is clearly layered? and 
funnels to the internal urethral meatus. 

On magnetic resonance imaging (MRD), the female 
urethra measures approximately 2.65 cm in length, 
extending from the bladder neck to the urethral 
meatus.’ The sphincter muscle is composed of both 
striated and smooth muscle layers. The striated uro- 
genital sphincter muscle is intimately associated with 
the distal two-thirds of the urethra.’ Urethral function 
is less well studied than bladder function; however, 
Rud et al. attempted to determine the factors respon- 
sible for continence by measuring urethral pressure 
awake and under general anesthesia. By comparing 
pressures between awake and anesthetized patients, 
they determined that one-third of the resting pres- 
sure of the urethra is derived from the striated urethral 
sphincter, one-third from the smooth urethral sphinc- 
ter, and final third from mucosal coaptation from ure- 
thral intravascular blood pressure. 

Radiographic and histologic studies have shown that 
over time there is loss of the striated urethral sphincter 
muscle that corresponds to the increasing incidence of 
urinary incontinence with aging.’ Perucchi et al. used 
histologic sectioning of female cadaveric urethras to 
estimate that approximately 2% of sphincter muscle 


fibers are lost per year as a woman ages. The overall 
decrease in urethral sphincter muscle density with age 
is also correlated with a shorter urogenital sphincter 
and longer vesical neck, all of which more commonly 
associated with stress urinary incontinence and poorer 
pelvic floor muscle function.’ 


Function 
Innervation 


Sensory impulses from the bladder relay information 
about distension, inflammation, and other stimuli 
along afferent nerves that accompany primarily the 
(efferent) parasympathetic (pelvic, S2-S4) and the 
sympathetic (hypogastric, T10-L2) nerves. The affer- 
ents terminate on interneurons mainly in the posterior 
horn of the spinal cord. Targets of the interneurons 
include the periaqueductal gray matter of the mid- 
brain and eventually the pontine micturition center.® 

Bladder afferents include A-6 fibers and C fibers. 
A-6 fibers are myelinated mechanoreceptors that 
increase their firing with increases in bladder wall ten- 
sion, whereas C fibers are unmyelinated nocioceptors 
thought to be primarily involved in sensations of uri- 
nary urgency and bladder pain. They fire when in con- 
tact with noxious chemical irritants, increased urinary 
potassium, and decreased pH or cold temperatures. 
During normal bladder filling, A-6 fibers are active 
and C fibers are silent. During noxious filling, for 
example, during acute urinary tract infection (UTD, 
C fibers become more active and generate the sensa- 
tion of discomfort. 

Motor innervation of the LUT occurs through the 
autonomic and somatic nervous systems. The hypo- 
gastric nerve carries preganglionic sympathetic nerve 
fibers that originated in the T11 to L2 segments in the 
spinal cord, to the bladder and urethra.’ Stimulation 
of these fibers results in activation of the B-adrenergic 
inhibitory receptors in the bladder wall resulting in 
detrusor relaxation and the co-adrenergic excitatory 
receptors in the urethral smooth muscle resulting in 
urethral contraction (Figure 7-2). This promotes uri- 
nary storage easily remembered with the mneumonic 
“sympathetic = storage.” The pelvic nerve carries 
preganglionic parasympathetic nerve fibers that orig- 
inated from spinal segments S2 to S4. Their stimula- 
tion results in excitation of muscarinic receptors in the 
bladder wall with an end result of bladder contraction 
and release of nitrous oxide at the proximal urethra 
causing relaxation of the urethral smooth muscle 
(Figure 7-3). These actions promote bladder empty- 
ing “parasympathetic = pee.” The pudendal nerve is 
a somatic motor nerve that activates the striated ure- 
thral sphincter. It arises in S2-—S4 motor neurons in 
Onuf nucleus and when stimulated results in striated 
sphincter contraction. 
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FIGURE 7-2 Bladder filling: during filling, distension of the bladder wall results in low-afferent firing from the 
mechanoreceptors. Interneurons in the spinal cord and the contralateral pontine continence center are activated and in 
turn activate the hypogastric and pudendal nerves. (Figure from Urodynamics Curriculum for Urology Residents, http:// 
sufuorg.com/elearning/.) 
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FIGURE 7-3 Bladder emptying: once voiding is appropriate, the storage phase is switched to the voiding phase. 
The end result is activation of the pelvic nerve and deactivation of the pudendal and hypogastric nerve. (Figure from 
Urodynamics Curriculum for Urology Residents, http://sufuorg.com/elearning/.) 
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Normal Storage and Emptying 


Normal bladder filling and storage require the blad- 
der to accommodate increasing volumes of urine, with 
appropriate sensation and minimal increases in intra- 
vesical pressure. To maintain continence, the urethral 
sphincter has to remain closed at rest and remain closed 
with increases in intravesical pressure. As bladder fill- 
ing increases, the forces at the bladder neck increase 
and the intraluminal pressure of the urethra increases. 
This is known as the “guarding reflex.” As the blad- 
der continues to fill, the afferent activity increases and 
alerts higher brain centers. Once voiding is appropri- 
ate, the storage phase is then switched to the voiding 
phase by the activation of the pontine micturition cen- 
ter and inhibition of the pontine continence center. 
For the bladder to empty effectively, the smooth and 
striated urethral sphincters and the pelvic floor need to 
relax to allow the outflow of urine. This is followed by a 
coordinated contraction of the bladder smooth muscle. 


DESCRIBING LOWER URINARY 
TRACT DYSFUNCTION 


Functional Classification 
Key Point 


e Lower urinary tract symptoms related to storage or 
emptying failure and can usually be attributed to 
the bladder or urethra. 


The function of the LUT is to store urine between 
voids and to empty the bladder when appropriate. 
When patients present with LUT symptoms related to 
urine storage or voiding, the dysfunction can usually 
be categorized as being a failure to store or a failure 
to empty and can be attributed to either the bladder 
or the urethra. For example, a woman who presents 
with urinary incontinence may have a bladder etiol- 
ogy such as overactive bladder or a urethral etiology 
such as stress urinary incontinence. This “Functional 
Classification System” was introduced by Alan Wein 
(Table 7-1). It provides a logical framework for under- 
standing the possible etiologies of patient symptoms. 


Table 7-1 Functional Classification System 


Bladder Detrusor Acontractile 
overactivity detrusor 

Outlet/ Stress Bladder outlet 

urethra incontinence obstruction 


Terminology 


Confusion surrounding the description of patient 
symptoms, prolapse quantification, LUT syndromes, 
and urodynamic diagnoses has been significantly 
reduced due to the collaborative work of the Inter- 
national Urogynecologic Association (IUGA) and 
International Continence Society (ICS). Both of these 
organizations have standardized the terminology used 
to describe female pelvic floor function and dysfunc- 
tion.’ Table 7-2 lists terminology used to describe 
patient storage and voiding symptoms. According to 
IUGA/ICS Terminology, symptoms are any departure 
from normal structure, function, or sensation, experi- 
enced by a woman and indicative of disease or a health 
problem. Symptoms can be described by the patient 
or the caregiver.’ Signs are any abnormality indica- 
tive of disease or a health problem that can be seen by 
the examiner. Examples of signs are stress or urgency 
urinary incontinence, extraurethral incontinence (fis- 
tula), or stress incontinence with prolapse reduction 
(occult or latent incontinence). Lastly, diagnoses are 
made based on the correlation between symptoms, 
signs, and any relevant diagnostic investigations. 

Diagnosis of bladder dysfunction is highly reli- 
ant on patient history. A detailed history of the 
patient’s urinary storage and voiding habits should 
be obtained. The best way to elicit patient symptoms 
is to simply ask. Each symptom can be explored by 
inquiring when the symptom started, what it is asso- 
ciated with, how long it lasts, and what makes it bet- 
ter or worse. It is also important to ask specifically 
about how much the symptom bothers the patient. 
Some symptoms may occur infrequently but because 
of their unpredictability be the most bothersome (ie, 
urgency incontinence). 

Many diseases of the central nervous system may 
result in lower urinary tract dysfunction (LUTD). 
Lesions may be located at or above the brainstem, within 
the spinal cord, or locally within the bladder itself. To 
elicit these symptoms, women should be asked about 
any changes in their overall health before or at the time 
their LUT symptoms started. Additional questions to 
explore LUT changes should include questions about 
changes in gait, balance, sensory, or motor function of 
the lower extremities, and bowel function. 

Women who have recently undergone surgery and 
present with new LUT symptoms may have a surgi- 
cal complication. Complaints of continuous urinary 
leakage at rest and activity herald the development of 
a genitourinary fistula. Women who have undergone 
radical resections of the colon or uterus for cancer 
can present with injuries of the pelvic plexus that 
manifest as urinary incontinence due to incomplete 
emptying of the bladder. The increasing use of surgi- 
cal mesh in surgeries for pelvic floor reconstruction 
requires a low threshold for suspecting that the LUT 
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Table 7-2 Summary of International Urogynecological Association/International Continence 


Society Joint Report Terminology 


Symptoms 


Urinary incontinence symptoms 


Bladder storage symptoms 


Sensory symptoms 


Voiding and postmicturation symptoms 


Signs 
Incontinence signs 


Other signs 


Diagnosis 


Urodynamic stress incontinence 


Detrusor overactivity 


Bladder oversensitivity 


Voiding dysfunction 


Stress 

Urge 
Postural 
Nocturnal 
Mixed 
Continuous 
Insensible 
Coital 


Increased daytime frequency urgency 
Nocturia 
Overactive bladder syndrome 


Increased bladder sensation 
Reduced bladder sensation 
Absent bladder sensation 


Hesitancy 

Slow stream 

Intermittency 

Straining to void 

Spraying stream 

Feeling of incomplete bladder emptying 
Need to immediately re-void 
Postmicturition leakage 
Position dependent micturition 
Dysuria 

Urinary retention 


Involuntary urine loss on examination 


Neurologic signs 

Abdominal signs (scars, masses, bladder distension) 
Pad testing 

Bladder diary 


Symptoms, signs, and urodynamic findings of involuntary 
leakage are associated with increased intra-abdominal pressure, 
in the absence of detrusor contraction 


Symptoms and urodynamic findings of women with lower urinary tract 
symptoms with involuntary detrusor contraction during filling cystometry 


Symptoms and urodynamic findings of women with frequency, nocturia, 
reduced average voided volume with increase perceived bladder 
sensation during early filling 


Symptoms and urodynamic findings of abnormally slow and/or 
incomplete micturition. Can include acute or chronic retention of urine 


symptoms may be due to “foreign-body” in either the 
bladder or urethra. 

Physical examination of the abdomen, back, 
and lower extremities should be performed in addi- 
tion to a routine genitourinary examination. Signs 
of urinary incontinence that can be observed during 
physical examination are involuntary leakage of urine 


during a supine stress test (stress incontinence), leak- 
age of urine with a sudden, compelling desire to void 
(urgency incontinence), urine leaking from channels 
other than the urethral meatus (extraurethral incon- 
tinence), or the observation of transurethral urine 
loss during stress maneuvers with prolapse reduction 
(occult incontinence). 
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TESTS TO EVALUATE LOWER 
URINARY TRACT FUNCTION 


Key Point 


e There are a variety of tests to evaluate the lower 
urinary tract and each test has its own strengths 
and limitations. 


The purpose of most investigational studies of the LUT 
is to aid in the evaluation of patient’s symptoms or to 
understand the LUT function. It is critical, therefore, 
that the patient’s symptom history is well understood 
and that diagnostic testing answers a specific question. 
For example, a woman who describes urgency incon- 
tinence requiring daily pad usage that has worsened 
over the last five years may not have the same etiology 
as a woman who presents with a sudden three-month 
onset of urinary urgency incontinence. In the example 
provided, the patient with slowly worsening symptoms 
fits the typical course of urgency incontinence, and 
there maybe little justification to perform additional 
testing prior to treating her symptoms. In contrast, the 
acute onset of the bladder symptoms warrants further 
investigation. 


Postvoid Residual Urine Measurement 


The postvoid residual (PVR) urine measurement 
refers to the volume of urine in the bladder after a 
voluntary void. This is done by straight catheterization 
or bladder ultrasound (US) within 10 minutes of void- 
ing. Any urine specimen obtained on the initial visit 
can be tested by dipstick analysis for the presence of 
red cells, white cells, and nitrates. Urine specimens 
suspicious for UTIs are sent for culture and sen- 
sitivities. It may be helpful to reevaluate the patient 
while she in on antibiotics to see if her symptoms 
have improved and are attributable to the UTI. Most 
women have PVR >10 mL in their bladders follow- 
ing voiding because urine production is continuous. 
In order to determine if PVR is elevated it needs to 
be put in context with the amount of urine voided. 
Residual volumes greater than 100 mL and/or greater 
than one-third of the total volume (voided + PVR) 
are generally considered abnormal. That said, asymp- 
tomatic women with higher than these PVR measure- 
ments can be conservatively managed once their renal 
function is verified as normal. 


Bladder Diaries 


Bladder diaries are a record of the patient’s fluid 
intake and urinary output over a specified time. 


Patients are typically given pre-printed 24-hour forms 
that instruct the patient to record the time, volume, 
and type of fluid consumed. The time and volume 
of urine excreted is also noted and can be facilitated 
by providing the patient with a measuring device of 
“hat” the fits on the toilet. Instruct the patient that 
the diary represents a “typical day and night” and that 
fluid intake should not be modified. In addition, some 
forms track incontinence episodes and associated 
activity or sensation. Once the diary is returned, total 
fluid intake, number of voids, and urine output are 
calculated along with mean and maximal functional 
bladder capacities. 

Normal values for bladder diaries can be easily 
found but are not helpful for analysis as much as 
reviewing the “story” from the diary. For example, 
two women may have 20 voids in a 24-hour period, 
which is much higher than the expected median of 
8. For a woman drinking over 4 L/d the diagnosis is 
that the bladder is normal but the intake is excessive 
resulting in polyuria (>40 mL/kg body weight/24 h). 
Another woman may have the same number of voids 
with 1,200 mL intake due to frequent small voids 
characteristic of the voiding pattern with urinary 
retention or with overactive bladder symptoms. Often 
bladder diaries can provide objective measure of the 
patient’s symptoms. Diaries are helpful in evaluating 
patients with complaints of nocturia because sleep 
apnea and other chronic medical conditions may 
have coexisting nocturnal polyuria, defined as noc- 
turnal voided volume of at least 30% of the 24-hour 
total.” Patients with this finding should be referred to 
their primary care provider or nephrologists for fur- 
ther work-up. 


Urodynamics 
Key Point 


e Urodynamics are indicated when they will benefit 
the patient or change the treatment plan. 


Urodynamics refers to a group of studies that assess 
LUT function during urine storage and emptying. 
Urodynamics can play a critical role in the function, 
evaluation, and treatment of LUT symptoms. Not all 
urinary tract conditions require urodynamics. In fact, 
many patients can be diagnosed and offered treat- 
ment options based on their LUT symptoms alone. 
Urodynamics are indicated when they will benefit the 
patient or change the treatment plan. They can provide 
information in situations when the clinical diagnosis is 
uncertain. Lastly, they are used when a patient does 
not respond to empiric first-line medical or surgical 
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FIGURE 7-4 An example of a complex uroflow study. 


therapy. Urodynamics consist of one or more of the 
following tests: uroflowmetry, cystometrogram, pres- 
sure-flow studies, urethral-pressure profiles (UPPs), 
leak point pressures, electromyography (EMG), and 
fluoroscopy. 


Uroflowmetry 


Uroflowmetry, or urine flow studies, measure urinary 
flow rates and voided volume. They are often used for 
screening or diagnosing patients with a clinical history 
or symptoms of voiding dysfunction. Uroflowmetry is 
obtained by having a patient arrive with a comfortably 
full bladder. She is then taken into a private room and 
allowed to void while seated into a measuring device. 
Prior to the use of electronic devices, the flow time 
and voided volume were measured, and an average 
flow rate was calculated. Now, electronic flow devices 
are used. 

The maximum and the average urine flow rates are 
electronically calculated, but should be confirmed by 
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visually inspecting the tracing. The time to maximum 
flow usually occurs in the first third of the total void- 
ing time. A typical normal uroflowmetry curve from 
an electronic device is shown in Figure 7-4. The urine 
flow rate is plotted versus time. Notice that the plot 
is continuous and smoothly shaped. The flow curve is 
printed along with the values for the following vari- 
ables: maximum and average flow rates, voiding time, 
time to peak flow, and voided volume. The postvoid 
residual is typically a manual entry and is obtained by 
performing a bladder scan or catheterization. 

Average and maximum flow rates for an individual 
vary and are dependent on the voided volume, age, 
and position. Many experts believe that urine flow 
rates are not valid unless voided volumes are greater 
than 125 to 150 mL. The advantages of uroflowme- 
try are that it is noninvasive, easy to perform, and the 
equipment is relatively inexpensive. The major limita- 
tion of uroflowmetry is that the etiology of a low urine 
flow rate is not identified and may be due to inad- 
equate voided volumes, poor detrusor contractility, or 
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obstruction. Women can have normal values for urine 
flow rates in the presence of obstructed voiding by 
increasing their abdominal pressure. As a result, nor- 
mal uroflowmetry flow rates cannot be used to rule 
out obstruction. 


Filling and Storage Cystometry 


Cystometry is the measurement of the pressure and 
volume relationship of the bladder. When the test is 
performed at the same time fluid is being infused into 
the bladder, which replicates bladder filling, it is called 
“filling cystometry.” During attempts to expel urine, 
it is called “voiding cystometry” and is part of the 
pressure-flow study. A cystometrogram is the graphi- 
cal recording of the bladder pressure and volume 
over time. 

Filling cystometry is typically performed with the 
patient in a comfortable position, usually seated, with 
an empty bladder. A transurethral catheter is placed 
to measure bladder pressure. During simple cystom- 
etry, also called “eyeball” cystometry, a Foley catheter 
is fitted with a Toomey syringe and is gravity-filled 
with fluid until the bladder is at capacity or the patient 
reports discomfort (Figure 7-5). The bottom of the 
syringe is held at the level of the pubic symphysis. The 
distance of the meniscus above the pubic symphysis 
estimates bladder pressure in centimeters of water. 
The fluid meniscus is watched for a change in height. 


FIGURE 7-5 Graphic representation 
of “eyeball cystometry.” 


Changes in the fluid level represent changes in bladder 
pressure that may be due to the intrinsic pressure of 
the bladder or abdominal pressure on the bladder. An 
abrupt rise in the fluid column usually signifies a blad- 
der contraction during filling. 

In single channel cystometry, a catheter is placed 
into the bladder to measure pressure and deliver fluid 
at a constant rate. This measured pressure is called 
“vesical” pressure, which is composed of the bladder 
wall pressure (also known as the detrusor pressure) 
and the pressure exerted on the bladder by the abdo- 
men (or the abdominal pressure). The major limita- 
tion of simple and single channel cystometry is that 
there is no way to determine if a rise in pressure is due 
to intrinsic detrusor pressure or abdominal pressures 
external to the bladder. 

The final and most common cystometry performed 
is dual-channel. During this procedure, both abdomi- 
nal pressure and vesical pressures are obtained. A 
catheter is placed transurethrally into the bladder to 
measure vesical pressure and infuse fluid, and a sec- 
ond catheter is placed at the vaginal apex or rectum 
to measure abdominal pressure. The detrusor pressure 
is electronically calculated and recorded in a process 
called subtraction cystometry. The detrusor pressure is 
obtained by subtracting the abdominal pressure from 
the vesical pressure (Figure 7-6). 

Urethral pressures can also be measured during fill- 
ing cystometry. This can be done by withdrawing the 


Pves(41)—Pabd (28) = Pdet (13)... 
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FIGURE 7-6 Dual-channel cystometrogram: the horizontal or “x-axis” is time, and the vertical or “y-axis” is pressure 
in centimeters of water. The bladder is being filled at a rate of 50 mL/min. The top tracing is the vesical pressure and 
there are fluctuations in the tracing that represent increases in bladder pressure. At the time marked the vesical pressure is 
41 cm H,O. The abdominal catheter has been placed transvaginally and demonstrates a constant pressure of 28 cm H,O. 
Thus, the detrusor pressure is actually fluctuating during filling. 


catheter measuring vesical pressure into the urethra or 
by a catheter that can simultaneously measure vesical 
and urethral pressure. Because continence is depen- 
dent on urethral pressures exceeding vesical pressure, 
urethral closing pressures are often reported and are 
calculated by subtracting the vesical pressure from the 
urethral pressure (Figure 7-7). 

As urethral pressure varies along the length of the 
urethra, many clinicians perform an UPP. UPPs are 
typically performed at rest and at a set bladder volume 


during the filling cystometry. A profilometer is used to 
hold the catheter in place and to allow for the catheter 
to be withdrawn at a set rate of 1 mm/s. The result- 
ing pressure tracing is then analyzed (Figure 7-8).The 
most common measurements obtained from an UPP 
are the maximal urethral pressure, the maximum ure- 
thral closure pressure, the total urethral length, and 
the functional urethral length. The maximal urethral 
closure pressure is obtained by subtracting the vesical 
pressure from the maximal urethral pressure. 


FIGURE 7-7 Cystometrogram with urethral pressure: in this tracing of a filling cystometrogram we see a normally 
compliant bladder with no rise in vesical, abdominal, or detrusor pressure as the bladder fills from 0 to 300 mL. We 
do see arise in the urethral and urethral closure pressure (urethral pressure — vesical pressure) as the bladder fills repre- 


senting the “guarding reflex.” 
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FIGURE 7-8 Urethral-pressure profile. A. Urethral port advanced into the bladder (urethral closure pressure [Pclo] = 
B. Urethral port withdrawn into the urethral lumen and the pressure reaches a maximum at (C) and starts to decline as 
shown by (E). The functional urethral length is the length that Pclo is greater than zero (D). 


Urethral length measurements are possible because 
the profilometer withdraws the transurethral catheter 
measuring pressure through the urethra at a set rate of 
1 mm/s. Two urethral lengths are calculated. The first 
is total urethral length, which is the length of the ure- 
thra that has any pressure from the bladder neck to 
the urethral meatus. The second is functional urethral 
length. Functional urethral length is the length of the 
urethra where the urethral pressure exceeds the intra- 
vesical pressure. 

A cystometrogram report should include mea- 
sures of compliance, sensation, pressure, and volume. 
Bladder compliance is calculated by dividing the 
change in bladder volume by the change in detrusor 
pressure. Normal compliance is defined as >20 mL/ 
cm H,O. Filling rates, intrinsic properties of the detru- 
sor, such as previous radiation exposure, and the start- 
ing and ending volumes chosen for the calculation 
can affect compliance. In general, bladder sensation 
is measured during filling and is typically reported as 
the infused volume at which the patient experiences 
the following sensations: the first sensation of blad- 
der filling (awareness), the first desire to void, a strong 
desire to void, and the maximum cystometric capacity 
defined as the bladder volume when micturition can 
no longer be delayed. 

During filling the bladder and abdominal pressure 
tracings are monitored for any sudden rises in detrusor 
pressure that can be associated with urgency or trans- 
urethral urine loss. This is one reason why a clinician 


should be present during a study to ensure proper 
measurements and interpretation. Cystometry stud- 
ies are valuable because they allow for a continuous 
assessment of bladder pressure during filling and can 
provide information that can be correlated with LUT 
symptoms. Although cystometry is invasive, it is easy 
to perform and generally well tolerated in patients who 
have been told what to expect. 

The major limitation of cystometry is that the pro- 
cess is done in a laboratory and does not represent 
normal bladder filling. The fill rates on average are 
50 mL/min, the fluid is nonphysiologic, and the pres- 
ence of the catheter can be a bladder wall irritant. To 
mitigate these limitations, it is important that the per- 
son performing urodynamics be technically qualified 
to perform urodynamics and troubleshoot common 
problems. 


Voiding Cystometry (Pressure-flow Studies) 


When voiding cystometry is performed simultane- 
ously with uroflow measurements, the test is called 
a pressure-flow study. Pressure-flow studies assess 
bladder characteristics and urine flow during bladder 
emptying. They are commonly performed following 
filling cystometry. Once the patient has been filled to 
maximum capacity and all bladder storage questions 
have been answered, the patient is assisted into a com- 
fortable position and allowed to urinate with catheters 
in place. Each catheter position should be confirmed 
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FIGURE 7-9 Pressure-flow study. The rise in vesical pres- 
sure (Pves) along with some decrease in the abdominal 
pressure (Pabd) with resulting rise in detrusor pressure 
(Pdet). The rise in Pdet is results in a steady flow of urine 
with the voided amount 280 mL in this example. 


by reviewing the tracing and making necessary adjust- 
ments. Monitoring of the urethral pressure will allow 
the clinician to determine if the urethra opens and 
stays relaxed to allow voiding at normal pressures. 
Usually, pressure-flow studies are performed using 
dual-channel cystometry because it allows the exam- 
iner to determine if abdominal force is being used dur- 
ing voiding (Figure 7-9). 

In addition to measuring vesical and abdominal 
pressures, flow rate is measured. One significant differ- 
ence between the flow rates obtained during uroflow 
and pressure-flow studies is the presence of a catheter 
in the urethra. Studies have consistently demonstrated 
lower urinary flow rates in the presence of a urethral 
catheter for women with normal anatomy. Typically, 
flow rates obtained during pressure-flow studies are 
called “instrumented” flow because of the presence of 
the catheter. Again, the primary aim of pressure-flow 
studies is to reproduce the patient’s symptoms dur- 
ing urination to see if the symptoms relate to pressure- 
flow observations. 

Commonly recorded bladder pressures are the pre- 
micturition pressures, maximum pressures observed 
during voiding and the pressures at the maximum flow 
rate. Often voiding pressures are interpreted as nor- 
mal, underactive, or acontractile. Urethral function is 
assessed as normal, dysfunctional, or dysynergic, and 
requires a simultaneous assessment of the bladder 
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function. Women who cannot void during a pressure- 
flow study may have normal voiding once they are out 
of an artificial environment. Flow rate parameters are 
maximum and average flow rates, total voided volume, 
and time to maximum flow rate. 

Pressure-flow studies allow assessment of bladder 
function during voiding. The results of pressure-flow 
studies are used to provide insight into LUT symp- 
toms. Like other urodynamic tests, pressure-flow stud- 
ies are easy to perform and well-tolerated in patients 
who are appropriately counseled for the procedure. It 
is important to remember that the pressure-flow study 
is an artificial test and some patients may not be able 
to urinate in this setting. 


Measures of Urethral Function 


In addition to urethral pressure, urethral function can 
be assessed by bladder leak point pressures and EMG 
of the striated urethral sphincter. The ICS defines 
two leak point pressures: the detrusor leak point pres- 
sure and the abdominal leak point pressure. It is not 
normal to leak during filling cystometry; both tests are 
considered as abnormal if positive. The detrusor leak 
point pressure is considered to be a static test and is 
the lowest value of the detrusor pressure at which leak- 
age is observed, in the absence of increased abdominal 
pressure or a detrusor contraction. Detrusor leak point 
pressures are often observed in patient with neurologic 
disorders. High detrusor leak point pressures (>40 cm 
H,O) may put patients with neurologic disorders at 
increased risk for UUT deterioration. 

The abdominal leak point pressure is defined as the 
intravesical pressure at which urine leakage occurs with 
provocative measures—such as coughing or perform- 
ing a Valsalva maneuver—in the absence of a detrusor 
contraction. Low abdominal leak point pressures are 
suggestive of poor urethral function and may predict 
lower surgical success in women with the diagnosis of 
urodynamic stress incontinence. Values for leak point 
pressure are difficult to reproduce and are influenced 
by the size of the transurethral catheter, patient posi- 
tion, and the bladder volume. 

Another test often performed to measure urethral 
sphincter function is EMG, which is the recording 
and study of electrical activity from striated muscles. 
It can be used to distinguish between normal, dener- 
vated, and myopathic muscles. EMG is most often 
performed using patch electrodes. Surface patch elec- 
trodes are placed on the perineal skin of either side 
of the urethra. They record the neuromuscular activity 
from all nearby muscles, including the levator ani. As 
a result, they cannot be used to diagnose or quantify 
neuropathy or myopathy. They are simply a qualitative 
measure of pelvic floor muscle activity, not the urethral 
sphincter. The limitations of surface patch electrodes 
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are that the recordings are difficult to interpret, they 
are not reproducible and the urethral sphincter cannot 
be isolated. 

Another method of measuring urethral sphincter 
function uses needle electrodes that are placed directly 
in the urethral sphincter and record the neuromuscu- 
lar activity directly from the striated urethral sphincter. 
These EMG studies are considered the “gold stan- 
dard” for identifying neuromuscular disease in striated 
muscle and allow for both qualitative and quantitative 
analyses or the urethral sphincter. A variety of needle 
electrodes are available and each has unique recording 
properties. The limitations of needle electrodes are that 
they require increased skill and training to accurately 
place, and the test is uncomfortable for the patient. 


Video-Urodynamics 


Video-urodynamics is the term given for the use of 
fluoroscopic imaging during filling and voiding cys- 
tometry. This test is typically reserved for more com- 
plicated cases of LUTD where there is a high chance 
of having an anatomic abnormality that would explain 
LUT symptoms. The imaging for video-urodynamics 
is typically done with a fluoroscopic unit, which can 
be fixed or mobile. Some practices use US, although 
this modality has significant limitations in imaging the 
UUT. With fluoroscopy, a shielded room in the uro- 
dynamics laboratory or radiology suite is required due 
to the use of x-ray. In order to mimic normal voiding, 
accommodations need to be made for men to stand 
and women to sit. Images of the urinary tract during 
bladder filling and storage can delineate the bladder 
outline and shape, allowing for the detection of blad- 
der diverticulum or herniation. Cough and Valsalva 
maneuvers are performed looking for bladder neck 
descent and competence. During voiding, the out- 
line of the urethra is examined for abnormalities, 
strictures or failure of the urethral sphincter to relax. 
Ureteral reflux can be seen with bladder filling, rises 
in abdominal pressure or during attempts to void. 
Lastly, postvoid images are reviewed for the volume 
of residual urine. 


Preparing a Patient for Urodynamic Testing 


Patients should be counseled about urodynamic test- 
ing. Studies have shown that patients who are given 
simple explanations about why the test is indicated and 
what to expect, tolerate the testing well. Antibiotics 
should be given based on recent American Urological 
Association guidelines and patient specifics. Spinal 
cord injury patients with lesions above spinal cord 
level T-6 may develop autonomic dysreflexia with the 
bladder stimulation from urodynamics. Autonomic 
dysreflexia is a syndrome of massive reflex sympa- 
thetic discharge resulting in dangerously high blood 


pressures, profuse sweating, and pounding headache. 
As a result, these patients should have blood pressure 
monitoring during any study involving the bladder or 
bowel and if they develop the symptoms of autom- 
nomic dysreflexia, the bladder should be immediately 
emptied and all catheters removed. 

Whether or not medications for LUT symptoms 
should be withdrawn prior to urodynamic studies is 
dependent on the urodynamic question. For example, 
if the urodynamic question is, “does this patient have 
stress incontinence?” then leaving her on an anti- 
cholinergic for the urodynamic study may allow the 
filling cystometry and leak point pressures to be per- 
formed completely if her overactive bladder symptoms 
are more controlled. 

Some basic principles that help improve the reliabil- 
ity of urodynamic testing is to make sure the specific 
question you are trying to answer is stated when order- 
ing the studies. Also, as a clinician, you are respon- 
sible for insuring that the studies are being performed 
in a technically correct fashion. You must be properly 
trained to perform and interpret the results of urody- 
namics. Lastly, at the end of every urodynamic study 
you should ask whether or not the urodynamic testing 
reproduced the patient’s symptoms. 


Cystoscopy 


Cystourethroscopy plays a critical role in evaluating 
women who present with lower urinary tract symp- 
toms (LUTS). It is used for the visual detection of 
bladder and urethral lesions such as carcinoma 
(Figure 7-10), intravesical leiomyoma, endometriosis, 
bladder or kidney stones, and the presence of a for- 
eign body, particularly in patients who have had prior 


FIGURE 7-10 Papillary urothelial tumor viewed through 
a cystoscope. 


pelvic surgery. Upper tract lesions can also be identi- 
fied by cystoscopy. In women with gross hematuria, 
cystoscopy may identify blood coming from a unilat- 
eral ureteral orifice implicating the UUT as the source 
of the bleeding. In addition, washings taken from the 
bladder may indicate malignant cells that are com- 
ing from the transitional cell lining for the ureter and 
renal pelvis. 

Cystoscopes have three components: lens, bridge, 
and sheath (Figure 7-11) and require a distension 
medium and light source. Most teaching institutions 
utilize a camera so that the findings may be reviewed 
on a monitor. There are three lenses commonly used 
in office cystoscopy. The 70° lens is the best lens for 
diagnostic studies because it provides a wide-angle 
view of the bladder topography. A 30° or 0° lens is best 
for examination of the urethra or if instrumentation is 
going to be passed through the scope such as a flexible 
grasper to remove an ureteral stent. When cystoscopy 
is being performed to rule out a urethral or bladder 
carcinoma, the filling medium should be normal saline 
so that the bladder cells being sent for cytology remain 
normally shaped from an isotonic solution. 


Radiology 


It is important to understand the question you are ask- 
ing before ordering imaging tests. This is also impor- 
tant as many patients are concerned about unnecessary 
exposure to the radiation that is involved in some of 
these imaging modalities. 


Voiding Cystourethrogram 


Voiding cystourethrogram (VCUG) is a test very 
commonly used by pediatric urologists, but is also an 
important test for the urogynecologist. AVCUG is a 
set of plain x-rays. The first image is a plain film of the 
pelvis. This allows for evaluation of the bony struc- 
tures and will help detect spina bifida occulta or other 
neurologic diseases with bony landmark findings that 
may be affecting urinary tract function. The next part 
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FIGURE 7-11 The 3 components of the 
cystoscope. 


of the study is when a catheter is placed and the blad- 
der is filled with contrast. Filling defects on x-ray in 
the bladder can be related to foreign body, uretero- 
cele, or tumor. Retrograde filling of the bladder with 
a radiopaque solution can also assess the integrity of 
the bladder to assess for rupture after trauma or pres- 
ence of a genitourinary fistula following pelvic sur- 
gery. After the bladder is filled, the patient is asked 
to void. The position of the patient is important dur- 
ing the voiding phase. Most women do not void in 
the supine position, yet this is often the position that 
women are asked to void for VCUG. It may be neces- 
sary to discuss with the radiologist that you would like 
images from the voiding phase with the patient seated. 
During the voiding phase, fluoroscopy can assess for 
ureteral reflux (Figure 7-12). Finally, the bladder is 


FIGURE 7-12 Voiding cystourethrogram demonstrating 
bilateral ureteral reflux during voiding. 
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imaged after voiding to assess for any residual con- 
trast that may signify loss of bladder integrity or pres- 
ence of a fistula. 


Renal and bladder US can be a useful modality that 
does not use ionizing radiation. Renal US can assess 
hydronephrosis, renal lesions, and some nephrolithia- 
sis. Bladder US can delineate intraluminal lesions if the 
bladder is well-filled, bladder wall thickness, uretero- 
celes, the presence of ureteral jets, and bladder stones. 
US equipment is often available in the outpatient 
clinic settings of urogynecologists/urologists, and, as a 
result, offers the opportunity to quickly answer a clini- 
cal question. Limitations of US are that the images are 


dependent on the skills of the ultrasonographer and 
the patient’s body habitus. 


Intravenous pyelogram (IVP) is an x-ray test that is 
not commonly performed as it has been surpassed by 
the computed tomography (CT) urogram. An IVP 
consists of several x-rays. The initial x-ray is without 
contrast and serves as a general survey of the abdo- 
men and pelvis. After IV contrast is administered, sev- 
eral images are taken at different time points. These 
postcontrast images are used to assess contrast in the 
kidney, into the collecting system, and finally into the 
bladder. This test is much more cumbersome and does 
not provide as much information as a CT urogram. 


Table 7-3 Summary of How to Answer Common Urogynecologic Questions 


Clinical Question 
Does the Patient have... 


Stress urinary incontinence? 


Additional Tests to Perform 


. Empty supine stress test 


. Urinalysis and urine culture to rule out UTI 
. Consider CMG/UDS if planning surgical intervention 


. Urinalysis and urine culture to rule out UTI 

. Consider CMG/UDS if planning surgical intervention 

. Consider cystoscopy and urine barbotage to evaluate for bladder cancer 
if risk factors (ie, sudden onset, heavy smoker, history of pelvic radiation, 
nonresponsive to therapy, hematuria, recurrent UTI despite adequate treatment) 


1 
2 
3 
Urgency urinary incontinence? 1. Postvoid residual 
2 
3 
4 


. Consider MRI any concern for neurologic etiology 
. Cystoscopy to look for fistula + tampon test (Is it bladder or ureter?) 
. Pyridium pad test (is it urine?) if not detected on physical examination 


. Pressure flow, with urethral needle EMG to see if urethral quieting occurs 
. If post-op synthetic sling procedure, consider possibility of urethral erosion 


. CT or MRI to evaluate for pelvic mass (even pregnancy) or neurologic etiology if 


. Physical examination to see if “dysfunctional voider” 


. Upper tract imaging (CT urogram or renal US to look for stones, 


5 
Genitourinary fistula? 1 
Secretions that are not urine? 1 
Obstructive voiding? Í 
2 
(urethroscopy) 
3 
symptoms suddenly appear 
4 
Urothelial tumor? 1. Cystoscopy 
2. Cytology obtained at the time of cystoscopy 
3 
filling defects, masses, etc) 
Recurrent UTI? 1. Post void residual to rule out obstruction 
2 


barbotage 


. Voided cytology (tumors can be nidus for infection) or cystoscopy with bladder 


3. Upper urinary tract imaging (CT scan or renal US to look for kidney stones, 
renal tumors, embryologic) 


Nocturnal polyuria? 


Urethral diverticulum? 


Mm || ep & 


. Consider VCUG if concern for ureteral reflux 
. Consider Lasix renal scan if concerned for ureteral obstruction 


. Bladder diary (Is it nocturnal polyuria? If yes, needs sleep study) 


. Urethroscopy with 0° of 30° scope 
. Consider MRI or transvaginal ultrasound for surgical planning 


CMG, cystometrogram; CT, computed tomography; EMG, electromyography; MRI, magnetic resonance imaging; UDS, urodynamics; US, ultrasound; 


UTI, urinary tract infection; VCUG, voiding cystourethrogram. 


Currently, IVP is most commonly used in trauma situ- 
ations to assess if there are indeed two kidneys present. 
This “one-shot IVP” is done by taking a scout film 
followed by administering IV contrast, and then taking 
another image from two to ten minutes after adminis- 
tering contrast. 


Computed Tomography Urogram 


CT urogram is a specific triple phase CT scan. There 
is a noncontrast phase that assesses overall anatomy, 
as well as for the presence of nephrolithiasis as most 
kidney stones are calcium-based. The contrast phase 
of the study is done to assess the vasculature and renal 
function. The final phase of the study is a delayed 
phase, which is a 2D reconstruction of a delayed scan 
and allows the viewer to see the collecting system 
opacified with contrast that has been excreted. In this 
way, it mimics the images obtained with IVP and can 
detect filling defects that may represent upper tract 
cancers of the urothelium. 

CT urograms are used in the work-up for gross and 
concerning microscopic hematuria because they can 
detect renal parenchymal masses, renal and ureteral 
stones, congenital anatomic abnormalities, and can- 
cers of the urothelium.'° They are also used to evaluate 
masses extrinsic to the genitourinary system. 


Magnetic Resonance Imaging 


Pelvic MRI is considered to be the gold standard for 
assessing lesions of the lower bladder, vagina, and 
urethra because of its ability to distinguish soft tis- 
sue masses. MRI of the brain and spinal cord are 
also used to assess for neurologic disorders that 
may be causing LUTS. It is important to remem- 
ber that women with multiple sclerosis may initially 
present with urinary complaints. Patients may find 
MRIs disconcerting based on the length of the study 
and the noise level, and should be counseled in 
advance about the necessity of the test and offered 
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an anxietolytic so that they can complete it. Patients 
with an implanted sacral neuromodulator cannot 
undergo an MRI study due to safety concerns with 
implanted magnetic medical devices. 

There are a multitude of ways to evaluate the LUT. 
It is important to remember that these testing modali- 
ties each have their own strengths and limitations. The 
value of these testing modalities is related to their abil- 
ity to answer a specific clinical question. A summary of 
this is provided in Table 7-3. A clinician should have a 
clear understanding of what clinical question is being 
asked before deciding which test should be performed 
for a particular patient. 
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Voiding Phase Dysfunction 


Benjamin M. Brucker and Victor W. Nitti 


The purpose of the lower urinary tract is to allow for 
low-pressure bladder filling and storage of urine with- 
out incontinence and voluntary complete expulsion 
of urine. This is made possible by an intricate balance 
of neural control, numerous neurotransmitters, subtle 
anatomic relations, and a variety of pharmacologi- 
cal and mechanical properties. This complex system 
can be simplified into the two phases of the micturi- 
tion cycle: bladder filling with urine storage and blad- 
der emptying or voiding.' The focus of this chapter 
will be on problems that women face in regard to their 
ability to successfully empty their bladder, termed 
voiding phase dysfunction. 


DEFINITION 


Ineffective Emptying 


In the simplest terms, the micturition/voiding phase 
requires a detrusor contraction that is of sufficient 
strength and of sufficient duration to overcome the 
resistance of the bladder outlet. Any alterations, or 
combinations of alterations, that affect the strength/ 
duration of the detrusor contraction, that increase 
the resistance of the outlet, or that affect the coor- 
dination of these actions, are potential causes of 
impaired emptying. Ineffective or incomplete emp- 
tying can be caused by a problem with the bladder 
(impaired or absent contractility) or a problem with 
the outlet (obstruction—anatomic or functional). 
Table 8-1 shows a list of possible physiological causes 
of impaired emptying based on this functional clas- 
sification. One must be careful in making a clinical 


diagnosis of “acontractile” or “hypocontractile” blad- 
der, as behavior during urodynamics may not mimic 
that of daily living. For example, if a patient normally 
voids yet cannot do so during a urodynamics study, 
she may not truly have an acontractile bladder. 


Key Points 


e The micturition/voiding phase requires a detru- 
sor contraction that is of sufficient strength and 
duration to overcome the resistance of the bladder 
outlet. 

e Ineffective or incomplete emptying can be caused 
by a problem with the bladder (impaired contrac- 
tility) or a problem with the outlet (obstruction). 


This chapter will review the pathophysiology under- 
lying the different etiologies for common conditions 
causing ineffective emptying, general evaluation of 
voiding dysfunction, followed by treatment options for 
each condition. 


PATHOPHYSIOLOGY 


Detrusor Underactivity 


Detrusor underactivity is defined by the International 
Continence Society (ICS) as a contraction of reduced 
strength and/or duration, resulting in prolonged emp- 
tying and/or a failure to achieve complete bladder 
emptying within a normal time span.” This condition 
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Table 8-1 Etiology of Voiding Phase 
Dysfunction 


Bladder Dysfunction 
Detrusor Underactivity 
Neuropathic 
Lower motor neuron dysfunction 
Decentralization of neural pathways 
Myogenic 
Chronic obstruction or overdistention 
Diabetes mellitus 
Pharmocologic 
Anticholenergic 
a-Agonist 
Narcotics 
Aging 
Acontractile Bladder 
Failure of sphincteric relaxation 
Fowler syndrome 
Learned 
Pain 
Bladder outlet dysfunction 
Anatomic 
latrogenic 
Stricture 
Anti-incontinence surgery 
Pelvic organ prolapse 
Extrinsic compression 
Gynecologic (GYN) tumors 
Urethral meatus stenosis 
Caruncle 
Skene gland abscess 
Urethral diverticulum 
Urethral carcinoma 
Ectopic ureterocele 
Retroverted impacted uterus (1st trimester) 
Functional 
Primary bladder neck obstruction 
Dysfunctional voiding 
Detrusor External Sphincter Dyssenergia 


has various causes that can be divided into neuro- 
pathic, myogenic, and pharmacologic etiologies. 

Neuropathic etiologies of detrusor underactivity 
include pathology involving lower motor neurons and 
decentralizations. A review of the neural innervation 
responsible for normal micturition will allow the clini- 
cian to determine the effect a nerve injury may have 
on voiding. During normal bladder emptying, a signal 
to void comes from the efferent output of the pelvic 
plexus (S2—S4). From the spinal cord, this message is 
sent to the bladder via the pelvic nerve. At the same 
time, inhibitory messages are sent through the hypo- 
gastric and pudendal pathways to allow for relaxation 
of the sphincter mechanism and coordination of void- 
ing.’ Most iatrogenic pelvic nerve injuries come from 
injury of the pelvic plexus or pelvic nerve. 


The incidence of neurologic injury from radical 
pelvic surgery is based mostly on older literature, and 
consequently may reflect older surgical techniques. 
For patients undergoing abdominal perineal resec- 
tion, for example, rates of injury have been reported 
ranging between 7.5% to 70%.* Radical hysterectomy 
is another commonly encountered cause for pelvic 
plexus/pelvic nerve injury in women. Following radi- 
cal hysterectomy, the number of clinically significant 
lower urinary tract symptoms (LUTS) range from 8% 
to 80%. A minority of this dysfunction is attributed 
to issues with bladder contractility and a majority of 
symptoms are storage-related.* Voiding phase dysfunc- 
tion following radical surgery is not always permanent 
and some function may return. However, need for 
urethral catheterization immediately after radical hys- 
terectomy was a risk factor for developing long-term 
(defined as two years) dysfunction in the form of ele- 
vated postvoid residual (PVR) and voiding by abdomi- 
nal straining. 

Long-term data following radical surgery are 
sparse. A retrospective study of patients referred 
for LUTS, or other lower urinary tract abnormali- 
ties, examined urodynamic findings at least ten years 
after radical hysterectomy and this study should be 
interpreted in light of these limitations. All patients 
evaluated did void with abdominal straining, and no 
detrusor contractions were seen.° A large proportion 
of these women also had concomitant pelvic radia- 
tion. Anterior resections and proctocolectomy are 
other pelvic procedures that carry risk of injury to the 
voiding mechanism. 

Spinal cord surgery is also implicated in voiding 
phase dysfunction. A recent retrospective review of 
cervical and lumbar surgeries found a urinary reten- 
tion rate up to 38%. Although this study reports a 
higher rate of retention than other reports, gender was 
not a risk factor for retention. The authors did not 
propose a mechanism of the self-limited retention, but 
given that they observed no difference between cervi- 
cal and lumbar procedures, they suggest that the fac- 
tors leading to voiding dysfunction are not related to 
spinal cord or root-mediated effects.’ 

Other spinal pathology has been implicated in 
neuropathic detrusor underactivity. A study of one 
hundred women with urinary retention, mean age 
58 years, revealed that cervical/thoracic tumors were 
the underlying pathology in 8%, lumbar spondylo- 
sis in 5%, posterior longitudinal ligament ossifica- 
tion in 5%, and cauda equina/spinal conus tumor in 
5%. Multiple system atrophy was the most common 
underlying disease (19%) followed by multiple sclero- 
sis (MS) (13%). 

Myogenic detrusor underactivity occurs from disorders 
directly or indirectly affecting the bladder muscle. Two 
common causes of myogenic detrusor underactivity 


are diabetic cystopathy, chronic obstruction and other 
causes of chronic bladder overdistention. Diabetic cys- 
topathy has a historical prevalence of approximately 
25% among patients on oral hypoglycemic agents and 
upward of 87% in patients on insulin, with most of 
these numbers from publications in the 1960s and 
1970s.°'° The mechanism of diabetic cystopathy is 
multifactorial including alterations not only in detru- 
sor smooth muscle, but also urothelial function, and 
innervation.''!? Diabetes likely contributes directly to 
alterations in detrusor smooth muscle dysfunction, but 
the effect on urothelial function and nerve function 
may also contribute to the clinical picture, which can 
include impaired emptying secondary to a weak detru- 
sor contraction. Patients with diabetic cystopathy may 
progress to develop acontractile bladders with dimin- 
ished urinary flow, discussed further below. The classic 
description of diabetic cystopathy is that of impaired 
of bladder sensation leading to increased bladder 
capacity, increased PVR volume, and decreased detru- 
sor contractility. However, these are not the most 
common findings among patients with diabetes and 
voiding symptoms. In a study of 182 patients with dia- 
betes who underwent urodynamic testing, 55% had 
detrusor overactivity compared to the 23% that had 
impaired detrusor contractility;10% had acontractile 
bladders.!° 

Chronic obstruction and overdistension can also 
cause alterations in the detrusor muscle resulting 
in impaired detrusor contractility. Some of the best 
urodynamic data available for chronic obstruction 
resulting in myogenic failure come from male babies 
with posterior urethral valves. These are the children 
who have a congenital obstruction of their urinary 
outflow tract secondary to a thin membrane in the 
urethra. Despite of being treated at a very early age, 
these children will develop poorly functioning detru- 
sor muscles on urodynamics performed years later. 
Overdistention and obstruction that is present in 
utero, and early life, can be devastating to the func- 
tion of the adolescent bladder.'*"* 

Other disease processes cause myogenic injury in 
adults. A retrospective study carried out in patients 
with large-capacity bladder (greater than 700 mL) 
showed almost 50% of these patients had urethral 
obstruction. In spite of the large-volume bladder, 17% 
were noted to have normal voiding characteristics, 
suggesting that overdistention alone is not sufficient to 
cause impaired contractility in all patients.! In addi- 
tion, 24% of patients had impaired detrusor contrac- 
tility, and 11% had acontractile bladders. 

A study of women with pelvic organ prolapse (with 
or without voiding symptoms) found that urodynam- 
ics obtained preoperatively showed impaired contrac- 
tility in 13% of women (eight out of 60 women).'® The 
study controlled for grade of prolapse (grades 1-2 vs 
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grades 3—4) and found no statistical difference between 
the women with mild prolapse, grades 1-2, and women 
with moderate-to-severe prolapse, grades 3—4 (14% vs 
12% respectively, P > 0.5). The same study showed 
urinary obstruction in 33% of the women with pro- 
lapse; obstruction was much more likely when women 
were compared by stage of prolapse (6% in grades 
1-2 vs 72% in grades 3-4, P< 0.001). There are myr- 
iad factors influencing these urodynamic findings, but 
impaired contractility can exist in the prolapse popula- 
tion. Even iatrogenic causes of obstruction, such as a 
midurethral sling, have been implied in causing long- 
term impaired detrusor contractions even after the 
obstruction is relieved.'” 

Pharmacologically induced detrusor underactivity 
occurs when the strength, duration, and/or frequency 
of spontaneous and pathologic detrusor contractions 
can be influenced by various pharmacologic agents. 
These agents either contribute to weakening a contrac- 
tion of a detrusor muscle that is already underactive or 
cause de novo underactivity. The clinical scenario and 
agent used will dictate the clinical significance of this 
detrusor underactivity. Women are much less likely to 
develop urinary retention than their male counter- 
parts. As such, population-based evidence is limited 
on the effect of medications on female bladder emp- 
tying. Based on the mechanisms of action, increased 
PVR, urinary frequency, decreased urinary stream, 
and increased straining are all likely affected by multi- 
ple medications. Medications may also adversely affect 
bladder emptying by increasing resistance of the blad- 
der outlet through their effects on the bladder neck 
urethra and sphincter. 


Antimuscarinics 


As the primary drug class used to treat detrusor over- 
activity, antimuscarinics have been widely studied for 
their effect on the bladder. Muscle strips taken from 
normal human bladders can be contracted by cho- 
linergic muscarinic agonists and by stimulation of 
intrinsic cholinergic nerves. This contraction can be 
completely aborted in human by the use of atropine, 
a competence antagonist for the muscarinic acetyl- 
choline receptor.’ In fact, antimuscarinic agents have 
been broadly used to treat conditions of overactive 
bladder, detrusor overactivity, and impaired compli- 
ance because of their effect on detrusor muscle. M1, 
M2, and M3 muscarinic receptors subtypes have all 
been found in the urinary bladder and have been the 
target of numerous therapies.” To date, all antimus- 
carinic therapies utilized for the treatment of overac- 
tive bladder list urinary retention as a potential side 
effect. Urinary retention lies on one end of the spec- 
trum of impaired contractility. More commonly seen 
are elevated PVRs, increased cystometric capacity, and 
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increased compliance, which are desired outcomes 
with effective therapeutic use of these agents. 


a-Agonists 


Another commonly used class of medications that may 
affect bladder emptying are a-adrenergic agents. Study 
of anesthetized rats showed a clear dose-response 
curve to intravenous phenylephrine administration 
increasing urethral resistance.” Here too, the adverse 
effect on bladder emptying has led investigators to 
question if o-antagonists can be utilized to improve 
bladder emptying.”’ These medications are commonly 
used in male patients, but results in women have been 
mixed. Larger studies, in a well-defined population, 
with appropriate outcome measures are necessary 
before more widespread use can be advocated. 


Opiates and Opioid Receptor Analogs 


Narcotics have also been recognized to contribute 
to impaired bladder emptying. Direct injection of 
morphine into the epidural space was carried out in 
healthy male subjects and demonstrated urodynamic 
relaxation of the bladder, regardless of the dose of 
morphine used, with improvement in contractility 
after treatment with a competitive antagonist such as 
naloxone.” Another similar study of epidural mor- 
phine injection resulted in urinary retention of 90% 
of patients. No patients experienced retention from 
a similar intravenous dose.” From work with a rat 
model, the proposed effect of intrathecal morphine 
on impaired bladder emptying results from increased 
tone of the external urethral sphincter.** Systemic nar- 
cotics have also been shown to contribute to the risk 
of urinary retention. A study of patients undergoing 
hemorrhoidectomy revealed greater narcotic use was 
an independent risk factor of urinary retention (odds 
ratio 1.8, P= 0.01).” The effect of opiates and opiate 
receptor analogs on micturition is likely multifactorial. 
Opiates impair the sensation of bladder filling by par- 
tially inhibiting parasympathetic nerves that innervate 
the bladder.” There does also appear to be a direct 
effect on detrusor contractility.” Further, opiates’ 
effect on the lower urinary tract have been attributed 
to increase the tone of the sphincter by sympathetic 
overstimulation. Any combination of these mecha- 
nisms can lead to impaired bladder emptying. 

There are numerous other classes of agents that 
exert effect on bladder action. Their mechanisms of 
actions are varied, as are their effects on bladder emp- 
tying, as it contributes to dysfunctional voiding in a 
clinically relevant way. A summary of some commonly 
encountered medications, their effect on the bladder, 
as well as their mechanism of action can be found in 
Table 8-2. 


Acontractile Bladder 


An acontractile bladder, as defined by the ICS, is 
one that cannot be demonstrated to contract during 
urodynamic studies.” There are numerous causes for 
acontractile bladder. One of the most common causes 
of acontractile detrusor is cauda equina syndrome. 
The cauda equina is formed by the nerve roots caudal 
to the termination of the spinal cord. Cauda equina 
syndrome results from compression of these nerves. 
In a study of patients with chronic cauda equina syn- 
drome, the most common lower urinary tract finding 
was impaired bladder emptying, which was found in 
92% of women; 54% of women had a voiding cys- 
tometry consistent with an acontractile detrusor; 31% 
exhibited detrusor underactivity; and the remain- 
ing 15% had normal detrusor contractions.” Other 
studies have shown a high prevalence of acontractile 
bladder in posttraumatic lower spinal cord—injured 
patients. A study investigated the correlation between 
the level of the spinal lesion and urodynamic findings, 
and reported that nearly 86% of patients with sacral 
injuries had acontracile bladders.*° 

Although urinary retention, as part of cauda equina 
syndrome, is usually seen from central lumbar disc 
prolapse, acontractile bladder has also been noted with 
lateral lumbar disc prolapse or lumbar spondylosis. A 
small study of patients who underwent urgent spinal 
decompression for urinary retention from lumbar disc 
prolapse within 48 hours, who had both preoperative 
and postoperative urodynamics, did not regain detru- 
sor function postoperatively with follow-up ranging 
from one month to six years. However, most patients 
could empty their bladder with straining or changing 
their voiding postures postoperatively. *! 

There are other etiologies for acontractile bladders 
that are not compressive or traumatic in nature. One 
of these is cerebral vascular accidents (CVA). Acute 
detrusor areflexia can occur in up to 6% of patients 
who have a CVA. However, detrusor overactivity is the 
most common finding on filling cystometrogram.* 

Certain infectious processes have been found to be 
associated with acontractile bladder. The spirochete 
that causes Lyme disease has been documented to 
result in acontractile bladder. In addition, acquired 
immune deficiency syndrome can involve both central 
and peripheral nervous system derangements, with 
urinary retention being the most common presenting 
symptom of this manifestation. Opportunistic infec- 
tions that affect patients with compromised immune 
systems also result in voiding dysfunction. Voiding 
dysfunction related to neurosyphilis was seen in the 
era before the use of penicillin. Other benign inflam- 
matory diseases of the nervous system have been asso- 
ciated with acontractile bladder. This can occur from 
a central inflammation resulting in acute spinal shock, 


Table 8-2 Drugs that Affect the Bladder 


Classification 


Anticholinergic 
agents 


Smooth muscle 
relaxants 


Calcium 
antagonists 


Potassium channel 


openers 
Prostaglandin 


synthesis inhibitors 


B-Adrenergic 
agonists 


Tricyclic 
antidepressants 


o-Adrenergic 
agonists 


Afferent nerve 
inhibitors 


Estrogen 


Neurotoxins 


Adapted from Ref.” 


Examples 


Atropine, oxybutynin, glycopyrrolate, 
tolteradine, solifenacin, darifenacin, 
fesoterodine, trospium, hycosamine 

(Antihistamine agents can cross 
the blood-brain barrier and have 
anticholinergic activity.) 


Dicyclomine, flavoxate 


Diltiazem, nifedipine, verapamil 


Cromakalim, pinacidil 


Flurbiprofen 


Isoproterenol, terbutaline 


Amitriptyline, imipramine 


Ephedrine, pseudoephedrine, 
midodrine, phenylpropanolamine 


Dimethyl sulfoxide, capsaicin, 
resiniferatoxin 


Estradiol 


Botulinum toxin 
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Pharmacologic Action 


Inhibit muscarinic receptors, thereby reducing 
response to cholinergic stimulation. 

Clinically used to reduce pressure during filling 
in cases of impaired compliance, decreased 
amplitude duration, and frequency of involuntary 
unstable bladder contractions. 


Direct relaxation of smooth muscle; reduces 
intravesical pressure during filling and severity and 
presence of unstable bladder contractions. Most of 
these agents have anticholinergic action. 


Reduces entrance of calcium during action potential, 
thereby reducing the magnitude of spikes during 
unstable bladder contraction. 


By increasing the membrane potential, myogenic 
initiation of unstable bladder contractions is reduced. 


Prostaglandins have been implicated in increasing 
smooth muscle tone and inducing spontaneous 
muscle activity, thereby inhibiting their production 
and synthesis; bladder relaxation and decreased 
spontaneous activity may be promoted. 


Direct bladder relaxation can induce activation of 
B-adrenergic receptors. These are stimulated by 
norepinephrine release in the sympathetic nerve 
terminals. 


Effects on bladder muscle are from anticholinergic 
properties, direct smooth muscle relaxation, and 
norepinephrine reuptake inhibition. 


ala receptors are found at the bladder neck, and 
stimulation may contribute to increasing bladder 
outlet resistance. «1a and ad are found in the human 
bladder and 1A in the urothelium. These agents 
may exert a direct excitatory effect on bladder 
smooth muscle, and indirectly enhance acetylcholine 
release. 


Reduce sensory input from the bladder, thus 
increasing bladder capacity and reducing bladder 
instability 

Aside from increasing thickness of urothelial mucosa, 
there may be an effect on increasing adrenergic 
stimulation, resulting in an increase in blood flow. 


By blocking SNAP-25 fusion with plasma membrane, 
terminal nerve release of acetylcholine is inhibited. 
This leads to decreased muscle contractility and 
muscle atrophy. 


termed meningitis retention syndrome, or from refer- 
ral inflammation resulting in alteration in function of 
pelvic nerves, or sacral herpes.** 

An acontractile bladder can also be seen in con- 
ditions where the urethral sphincter fails to relax, 


such as Fowler syndrome, explained further below. 
Studies in cats showed that afferent activity from the 
urethral sphincter results in suppression or inhibi- 
tion of detrusor activity.** This phenomenon may be 
explained by the “guarding reflex” that starts with 
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voluntarily contraction of the urethral sphincter to 
abort the sensation of urgency and suppress detrusor 
activity. Conversely, when the urethral sphincter fails 
to relax, this can prevent voluntary contraction of the 
bladder. 


Failure of Sphinteric Relaxation 


To this point, voiding dysfunction has been discussed 
in terms of processes that can affect the bladder and 
how they may negatively impact the voluntary expul- 
sion of urine. However, there are processes that also 
affect the outlet of the bladder, and can also have a 
negative impact on the micturition phase of voiding. 
The processes that are primarily a failure of the stri- 
ated sphincter to relax will be described below. 

One cause of a failure of the sphincter to relax, 
causing urinary retention, is known as Fowler syn- 
drome. This syndrome was once known as psychogenic 
urinary retention until the 1980s, when electromyog- 
raphy (EMG) studies showed abnormalities of the 
striated muscle of the external sphincter.*? Though 
the pathophysiology is still not fully elucidated, it is 
thought that the urinary retention is secondary to a 
continuous involuntary contraction of the striated 
sphincter. This, in turn, causes an inhibitory effect 
on detrusor contractions. Women with Fowler syn- 
drome are young (between ages 15 and 30), and pres- 
ent with painless urinary retention of greater than 
1 L. Urologic, gynecologic, and neurologic diseases 
must be ruled out as potential causes of this urinary 
retention. The women are healthy; however, Fowler 
disease has also been associated with polycystic ovar- 
ian syndrome and endometriosis. Woman with Fowler 
syndrome may note that additional straining does 
not help them empty their urinary bladder. Some 
clinicians have also described a phenomenon, when 
a urethral catheter is removed, that there is “some- 
thing gripping the catheter.” This is likely describing 
the resistance caused by a tonically contracted stri- 
ated sphincter. Urethral pressure profiles will show 
elevated urethral pressures. Increased sphincter vol- 
ume can be noted on ultrasound and, EMG studies of 
the striated sphincter will show impaired relaxation.*° 

Psychogenic urinary dysfunction is usually accom- 
panied by obvious psychiatric/psychologic features. 
This is a diagnosis of exclusion, and even if a case 
suggests psychogenic urinary dysfunction, nonpsycho- 
genic urinary dysfunction pathology must be explored. 
A urodynamic study of patients with psychogenic uri- 
nary dysfunction found this disorder to be rare (0.7% 
among 2,300 urodynamic cases reviewed) with the 
main urodynamic findings of increased bladder sen- 
sation and acontractile detrusor.’ Symptomatically, 
patients had situational overactive bladder and/or diffi- 
cult urination, and, in some cases, extremely infrequent 


voiding. Pain with urination has also been suggested 
as a cause for learned failure of sphincteric relaxation 
resulting in voiding phase dysfunction. This may be 
pain secondary to postoperative urologic/gynecologic 
procedures, or pain related to an infectious etiology. 


Bladder Outlet Obstruction 


Voiding dysfunction can also be caused by obstruction 
at the bladder outlet. This includes a wide variety of 
pathologies at the bladder neck. These processes can 
be divided into two categories: anatomical or func- 
tional. In anatomical obstruction, the cause can often 
be seen on physical examination, imaging, or endos- 
copy (eg, pelvic organ prolapse, urethral cancer, ure- 
thral stricture, and so on). The diagnosis of function 
obstruction can only be made during voiding, and 
thus urodynamics is required. 


Anatomic Bladder Outlet Obstruction 


Iatrogenic causes of urinary obstruction can result from 
diagnostic instrumentation, catheterization, radiation, 
pelvic surgery, and antiincontinence surgery. Urethral 
stricture accounts for 4% to 13% of cases of female 
bladder outlet obstruction presenting with LUTS.**° 
A female urethral stricture has been defined as a 
fixed anatomic narrowing between the bladder neck 
and distal urethra of less than 14 French, preventing 
instrumentation. This was chosen empirically as the 
lower limit of normal urethral caliber in women, and 
the clinical observation of the lack of LUTS in such 
patients. Causes of obstruction are varied and have 
been attributed to trauma including pelvic fracture or 
childbirth, periurethral surgery, urethral instrumenta- 
tion, radiation, infectious urethritis, and malignancy. 

The true incidence of obstruction from anti- 
incontinence surgery is unknown, but has been esti- 
mated between 2.5% and 24%. The midurethral sling 
data show that obstruction requiring intervention is 
probably in the 1.7% to 4.5% range.*° Others have 
suggested that the rate of stricture and an interven- 
tion may be higher. One study, retrospective in nature, 
showed that from a group of 267 women, 22 (8%) 
were performing clean intermittent self-catheteriza- 
tion as a result of tension-free vaginal tape surgery at 
six months.*! Some have also argued that the risk of 
obstruction secondary to a midurethral sling is higher 
in patients who undergo concomitant pelvic organ pro- 
lapse repair. The risk of intervention due to obstruc- 
tion after receiving a midurethral sling was 8.5% in a 
study of 140 patients who underwent a transvaginal 
repair for stage II to IV pelvic organ prolapse.” 

The diagnosis of obstruction in women after stress 
incontinence surgery is strongly suggested by history 
and the correlation of symptoms to the timing of the 


surgery. Obvious signs of obstruction may be complete 
or partial retention of urine but other symptoms are 
suggestive. Fifty-one women who underwent urethrol- 
ysis were queried about what their presenting symp- 
toms were. Storage (irritative) symptoms were the 
presenting symptoms in 75%, voiding (obstructive) 
symptoms in 61%, de novo urge incontinence in 55%, 
need for catheterization in 40%, persistent retention 
in 24%, recurrent urinary tract infection (UTT) in 8%, 
and painful voiding in 8%.*? Other studies of patients 
who have undergone urethrolysis have noted that 60% 
to 84% of patients have voiding (obstructive) symp- 
toms and 55% to 75% have irritative storage symp- 
toms.** Thus in patients who present with de novo 
voiding and/or storage symptoms following surgery, 
the diagnosis of obstruction should be considered.” 

Periurethral bulking agents used for intrinsic 
sphincter deficiency can also result in impaired blad- 
der emptying or obstruction. One study looked at the 
route of bulking and the effect on urinary retention. 
Women were randomized to periurethral injection 
versus transurethral injection, and a higher rate of 
retention after the periurethral approach was reported 
(30% vs 5%, P< 0.05).*° 

Pelvic organ prolapse has been shown to cause 
bladder outlet obstruction. This is due to a “kink- 
ing” affect of the urethra. Bladder outlet obstruction 
was found in 4% of patients with grade 1 or 2 cysto- 
cele and 58% of patients with grade 3 or 4 cystocele 
(P< 0.001).'° 

The retroverted impacted gravid uterus has been 
reported as a rare cause of acute urinary retention. 
One study looking at ultrasound findings of urinary 
retention in patients with a gravid retroverted uterus 
suggests that the retention is caused by the cervix com- 
pressing the lower bladder and interfering with drain- 
age to the urethra. The imaging of these five women 
showed that the urethra itself was not compressed or 
distorted.“ 

Primary female urethral cancer is quite rare. More 
commonly, malignancy of the urethra is by direct 
extension from a malignancy within a urethral diver- 
ticulum or an adjacent organ. Surveillance epidemiol- 
ogy and end results (SEER) data reported 540 cases 
of primary urethral cancer in the United States from 
1973 to 2002.8 Urethral cancers are usually asymp- 
tomatic; however, the symptoms can include irritative 
voiding symptoms, or bleeding. Although rare, cases 
of urinary retention have been reported. 

Periurethral processes can also cause obstruction. 
Skene gland cysts have also occasionally been associ- 
ated with bladder outlet obstruction, usually second- 
ary to an infection of a Skene gland. Accumulation of 
purulent material causes a distal urethral obstruction. 
Circumferential urethral diverticula have also been 
implicated in the bladder outlet obstruction, likely 
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occurring secondary to a compression of the urethral 
lumen. Urethral caruncles, strictures, and fibrosis can 
also result in impaired emptying. 


Functional Bladder Outlet Obstruction 


Primary bladder neck obstruction as a cause of blad- 
der outlet obstruction in women occurs between 
9% and 16% of these obstructed women.* This is 
a condition in which the bladder neck fails to open 
adequately during voiding, resulting in obstruction 
of urinary flow in the absence of increased striated 
sphincter activity or in the absence of another ana- 
tomic obstruction (Figure 8-1). The precise cause of 
primary bladder neck obstruction has not been clearly 
elucidated. Some have proposed a morphologic etiol- 
ogy, including failure of dissolution of mesenchymal 
tissue at the bladder neck, or inclusion of abnormal 
amounts of nonmuscular connective tissue resulting 
in hypertrophy smooth muscle fibers contractures and 
other inflammatory changes.” Others have proposed a 
neurologic etiology for this dysfunction.’! 
Dysfunctional voiding occurs when there is volun- 
tary contraction of the external urethral sphincter dur- 
ing voiding. It is also described as a learned voiding 
dysfunction, and in severe cases, Hinman syndrome, or 
nonneurogenic, neurogenic bladder.’ In severe cases, 
dysfunctional voiding can be accompanied by detrusor 
overactivity and impaired compliance (Figure 8-2). It 
is suggested that this learned response develops early 
in life, and though it often can resolve after puberty, 
it may persist. In a study in an adult population with 
dysfunctional voiding, based on a urodynamic defini- 
tion of external urethral sphincter contraction during 
micturition by EMG or fluoroscopy, obstructive symp- 
toms were the most common presentation followed by 
frequency, nocturia, and urgency.” Some have sug- 
gested that even older patients can learn behaviors that 
can affect their voiding. One example that has been 
described is related to patient’s occupation. In patients 
with occupations that may lead to infrequent voiding, 
abnormal flow patterns have been observed including 
increased urethral resistance and elevated PVRs. 
Dysfunctional voiding as defined by the ICS is an 
intermittent and/or fluctuating flow rate due to invol- 
untary intermittent contractions of the periurethral 
striated muscle during voiding, in neurologically nor- 
mal individuals.” It can be a difficult diagnosis to make 
because attempts at augmenting bladder contractions, 
or abdominal straining, may cause increases in EMG 
activity via the normal guarding reflux. Fluoroscopy 
proves valuable information in differentiating between 
primary bladder neck obstruction and dysfunctional 
voiding given 14% of patients with primary blad- 
der neck obstruction also exhibited increased EMG 
activity. The location of the obstruction can be better 
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FIGURE 8-1 During voiding, the bladder neck fails to open adequately (inset fluoroscopic image) in the absence of 
other causes of obstruction or increased striated sphincter activity as measured by EMG. The study is diagnostic for 
obstruction caused by a primary bladder neck obstruction. 
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FIGURE 8-2 A 35-year-old woman with a severe case of dysfunctional voiding. She had been evaluated by a neurolo- 
gist and no abnormalities were found. The study is concerning because of impaired compliance. The patient has reflux and 
a bladder neck that is open at rest because of the significantly high bladder pressure during filling. 
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FIGURE 8-3 This study shows an increase in EMG activity during the first attempt at voiding. The fluoroscopic image 
reveals that the level of obstruction is at the bladder neck (see circle). This increase EMG activity is an artifact of the study 
and when the study is uncompressed it becomes clearer that the increase EMG activity begins well after the detrusor 
contraction has begun (light blue line). This patient was in retention, diagnosed with a primary bladder neck obstruction, 
and after treatment with an incision of the bladder neck she began to void spontaneously. IDC, involuntary detrusor con- 


traction. (From Ref.’8) 


delineated with radiographic imaging (Figure 8-3). A 
high level of suspicion is necessary when this diagnosis 
is made, and some patients may benefit from a neuro- 
logic evaluation. 

Detrusor external sphincter dyssynergia (DESD) 
refers to a relative lack of coordination between the 
striated sphincter and the detrusor muscle." In order 
for this diagnosis to be made, a neurologic injury or 
disease that interrupts the pathway between the sacral 
cord and the brainstem pontine micturition center 
must be present.” Thus, this condition is usually seen 
in spinal cord injuries below the pons and above S2, or 
with a neurologic condition that can affect the neural 
pathway, such as MS or transverse myelitis. DESD is 
usually accompanied by neurogenic detrusor overac- 
tivity and often associated with incontinence. The most 
common conditions causing DESD are spinal cord 
injury and MS (Figure 8-4). The prevalence of DESD 
in MS patients studied with urodynamics ranges from 
5% to 85% in diverse groups of MS patients with a 
mean of 35%.°* The condition is more common with 
more progressive disease. 

Cases in which a neurological lesion does not exist 
to explain the dyscoordination are diagnosed as dys- 
functional voiding (see above). Unlike dysfunctional 
voiding, DESD cannot be treated with biofeed- 
back, as it is not a learned behavior. Other causes 


of “pseudo-dyssynergia” include sphincter bradyki- 
nesia (slow or delayed sphincter relaxation) associ- 
ated with Parkinson disease, abdominal straining to 
initiate or augment bladder contraction, and chronic 
inhibition of detrusor overactivity because of fear of 
leakage.°! 

DESD, if left untreated, can result in serious injury 
to the urinary tract including vesicoureteric reflux, 
urosepsis, and decline in renal function.” The typi- 
cal response of the bladder to the increased outlet 
resistance caused by DESD is to increase storage pres- 
sure through increased pressure detrusor overactivity 
and/or impaired bladder compliance. This can lead to 
hydronephrosis and renal deterioration. 


Other Conditions Associated 
with Poor Emptying 


Constipation 


There is increasing realization of the important 
relationship between constipation and lower uri- 
nary tract dysfunction. Much of the published lit- 
erature has focused on children, as nonneurogenic 
lower urinary tract dysfunction is one of the most 
common problems that results in referrals to pedi- 
atric urologists. Nonneurogenic lower urinary tract 
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FIGURE 8-4 This is a urodynamic tracing in a patient with a history of a spinal cord injury after a motor vehicle 
accident. The patient has 1 involuntary detrusor contraction that results in leakage. She also then voids with low flow and 
high detrusor pressure, consistent with obstruction. There is increased external sphincter activity during this void, which 


is seen in detrusor external sphincter dyssynergia. 


dysfunction, when accompanied by defecatory symp- 
toms, has been termed dysfunctional elimination 
syndrome.” Constipation has even been implicated 
in urinary retention in children. There is increas- 
ing evidence of similar disorders in the adult pop- 
ulation, and one study in adult community-based 
women revealed that constipation is a risk factor for 
intermittent urinary stream.” In fact, treating con- 
stipation can improve LUTS, including urgency, fre- 
quency, burning, and urinary stream disruption, and 
treatment has also been shown to significantly lower 
PVR volume.® Recent interest in therapies targeting 
dysfunctional voiding (neuromodulation) and the 
impact it might have on defacatory dysfunction has 
emerged. 


Immobility 


Immobility is another condition that is associated 
with impaired bladder emptying and bladder func- 
tion. Because immobility is seen in much higher inci- 
dence with increasing age, this has led to the question 
of the relationship that mobility has on urinary func- 
tion. To answer such questions, one study showed 
that poor mobility, measured as activities of daily liv- 
ing, was strongly associated as a predictor of urinary 
incontinence in nursing home residents.‘ The author 


of this negative study does speculate that some of the 
impaired emptying in patients with impaired mobil- 
ity may be secondary to the use of bedpans and com- 
modes and that these devices may be associated with 
less-effective bladder emptying. Irrespective of mobil- 
ity, there are other urodynamic-proven etioloigies 
that also contribute to urinary incontinence in elderly 
institutionalized women. This can be a challenging 
population to study secondary to multiple comorbidi- 
ties including dementia, constipation, normal bladder 
aging, congestive heart failure, nocturnal polyurina, 
and multiple medications. 


Neurologic Injuries 


Voiding dysfunction caused by neurologic lesions 
depends on the location and completeness of the lesion 
considered. Though each specific case should be ana- 
lyzed carefully, a framework can be devised if lesions 
are divided into suprapontine lesions, suprasacral spi- 
nal lesions, sacral spinal lesions, and more peripheral 
lesions, including the cauda equina and pelvic plexus. 
Various disease processes can affect multiple locations 
of this intricate lattice of nerves. 

Lesions above the brainstem will generally result 
in involuntary bladder contractions. Coordination 
between the bladder and sphincter function is 


preserved. Sensation and the voluntary control of the 
external sphincter should also be maintained. Detrusor 
areflexia can occur acutely and be limited, or result in 
a chronic areflexic bladder. 

Spinal cord lesions from T6 to S2, if complete, will 
often result in involuntary bladder contractions with- 
out sensation. There should be smooth sphincter dys- 
synergy; however, the external sphincter, or striated 
sphincter, will be dyssynergic. If the lesion occurs 
above T6, at the outflow of the sympathetic nervous 
system, smooth sphincter dyssynergia may result. 

Lesions below S2 usually do not manifest with 
involuntary detrusor contractions. After the period 
of spinal shock, detrusor areflexia usually results. The 
effect on bladder compliance depends on the extent 
and type of neurologic injury. The smooth sphincter 
will often be open; however, it has not been elucidated 
whether this is secondary to the injuries of the sympa- 
thetic or parasympathetic function, a combination of 
both, or neither. The external sphincter may maintain 
continence; however, it is usually not under voluntary 
control. 

Peripheral nerve injury that interferes with the mic- 
turition reflex arc will manifest very similarly to distal 
spinal cord injuries. Detrusor areflexia with an incom- 
petent smooth sphincter and a fixed striated sphincter 
are the common findings.” 


EVALUATION 


The basic evaluation should start with a thorough 
history and physical examination. Voiding and intake 
diaries are also useful in the evaluation. Other labo- 
ratory testing that may be needed in the evaluation 
are urinalysis, urine culture, and voided cytology (the 
latter if indicated by abnormal urinalysis or history). 
A PVR can also be useful, but must be considered in 
conjunction with the remainder of the clinical sce- 
nario. There are various symptom scores and validated 
questionnaires that are utilized, but none of these 
are specifically aimed at diagnosing outlet obstruc- 
tion. The American Urological Association Symptom 
Index (AUASI) is useful to describe LUTS in women. 
The symptom scores correlate highly with a bother 
score and are independent of incontinence. Higher 
scores correlate with negative impact on quality of life. 
However, the AUASI does not correlate with objective 
urodynamic parameters.” 

Noninvasive uroflow can be useful as a screening 
test in patients with complaints of voiding symptoms, 
and can also provide useful insight when compared to 
flow patterns and flow rates seen during urodynamic 
testing when a catheter is in place and the setting 
is less private. Pelvic ultrasound may also have util- 
ity if there is suspicion of a pelvic mass or external 
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compression. Renal ultrasound should be considered 
to rule out other anatomic abnormalities or hydrone- 
phrosis if elevated PVR or obstruction is demonstrated. 
Cystoscopy can be helpful to evaluate the urethra and 
bladder neck for anatomic abnormalities and may be 
warranted based on the other routine testing. 

Filling cystography does have some utility to deter- 
mine lower urinary tract function; however this only 
evaluates half of the micturition cycle. When evaluat- 
ing woman with LUTS, it is imperative to routinely 
assess the voiding phase of the micturition cycle. 
Thirty four percent of women who had urodynamics 
to diagnose the cause of LUTS had abnormalities of 
the voiding phase.” 

For male patients, there are numerous urodynamic- 
based nomograms and definitions of bladder outlet 
obstruction. In female patients, however, these have 
not been well-standardized and well-defined criteria to 
diagnose bladder outlet obstruction are not developed. 
The difficulty in defining bladder outlet obstruction in 
women lies in the fact that there is no highly prevalent 
condition that results in bladder outlet obstruction, as 
is the case with men and benign prostatic obstruction. 
Furthermore, many women void with low detrusor 
pressures and some are able to void with pelvic floor 
relaxation and no or little increase in detrusor pressure 
(Figure 8-5). Abdominal straining in women can be 
seen with normal emptying and does not necessarily 
signify pathology. 

Studies on urethrolysis for the treatment of an 
obstruction caused by stress incontinence surgery 
have shown that urodynamic parameters of pres- 
sure flow are not predictive of outcomes of ure- 
throlysis.”™7? Given the failure of urodynamics to 
predict outcomes, the question that logically follows 
is whether urodynamics is able to predict any form 
of bladder outlet dysfunction in women. This has 
been investigated by several groups who have pro- 
posed criteria to diagnose bladder outlet obstruc- 
tion in women. Three contemporary series have 
tried to define “cut-points” for female bladder out- 
let obstruction. Pressure flow data from 35 clinically 
obstructed patients and 124 controls were com- 
pared. Receiver operator characteristics curves were 
constructed to determine optimal cutoff values to 
predict obstruction for peak flow rate and detrusor 
pressure at maximum flow. Utilizing a combined cut- 
off value of maximum flow rate of 15 mL/s or less, 
and a maximum detrusor pressure at maximum flow 
rate of more than 20 cm of water, the sensitivity was 
73% and specificity 91.1% for predicting obstruc- 
tion. Obstructed women void with higher pressures 
and lower flow than unobstructed woman, but the 
lack of sensitivity reveals that there is clearly a large 
overlap in these two groups.” In an another cohort 
of 87 clinically obstructed women, receiver operator 
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FIGURE 8-5 Voiding phase of a multichannel urodynamic study of a 72-year-old woman with stress incontinence. The 
patient is able to void with little or no detrusor contraction. This does not represent any voiding phase dysfunction. UDS, 
urodynamic study; Pabd, Abdominal pressure; Pves, Intravesical pressure; Pdet, Detrusor pressure. 


characteristic analysis revealed a cut-point value of 
11 mL/s or less, and a detrusor pressure of 21 cm of 
water or greater optimized selection of patients with 
bladder outlet obstruction.” Here, the positive pre- 
dictive value was only 50%, but the negative predic- 
tive value was 96.8%. An updated report from the 
same authors added to the number of patients with 
clinical bladder outlet obstruction, and compared 
them to normal controls (asymptomatic volunteers). 
A detrusor pressure of 25 cm of water and a maxi- 
mum flow rate of 12 mL/s was proposed as potential 
cut-points for obstruction.’”® 

The use of simultaneous fluoroscopy during the 
pressure flow studies has been utilized to help define 
obstruction. Female bladder outlet obstruction was 
defined as radiographic evidence of obstruction 
between the bladder neck and the distal urethra in 
the presence of a sustained detrusor contraction of 
any magnitude. This definition does not utilize any 
strict pressure flow criteria, but obstruction usually 
did result in decreased or delayed flow.** Newer data 
compared the fluoroscopic definition to the three 
“cut-points” discussed above, and showed 18.4% of 
bladder outlet obstruction diagnoses would not have 
been made if strict pressure flow criteria were utilized 
without the use of fluoroscopy” (Figure 8-6). 

Blaivas and Groutz derived a nomogram from a 
noninvasive free uroflow using the maximum flow 


rate (Qmax) and an invasive pressure flow study 
using the maximum detrusor pressure (Pdetmax).”® 
This enabled analysis of patients in retention where 
a detrusor pressure at maximum flow rate would not 
be possible to obtain. Utilizing cluster analysis, a 
nomogram for obstruction in women was produced 
(Figure 8-7). 

A comparison of bladder outlet obstruction crite- 
ria discussed above was carried out prospectively on 
154 women undergoing urodynamics with simulta- 
neous fluroscopy.’’ Of the 91 women that evaluated, 
44% had obstruction by at least one criteria, 10% 
had obstruction by all criteria, and 10% obstruc- 
tion by only one. In all of the cases where only one 
criteria diagnosed obstruction, the Blaivas-Groutz 
nomogram was that criteria. The highest concor- 
dance rate was seen between the videourodynamic 
definition and the 1998 “cut-points” (91%). This 
led the authors to conclude that the Blaivas-Groutz 
nomogram overdiagnoses obstruction compared to 
the other criteria. 

Each of the urodynamic definitions of obstruction 
has its merits, but care must be taken when utilizing 
these “cut-points,” nomograms, or definitions, as each 
has its unique limitations. It is also important to corre- 
late urodynamic findings with patients’ symptoms and 
bother, as that is what ultimately dictates treatment 
choices. 
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FIGURE 8-6 A neurologically intact woman with dysfunctional voiding. There is significant increase in the EMG activ- 
ity during her attempt to void. The flow rate is intermittent and significantly diminished, during an appropriate detrusor 
contraction. The fluroscopic image confirms that the external urethral sphincter is not relaxing during voiding. 


REVIEW OF TREATMENT 


Therapy and management of ineffective voiding 
should start with a basic understanding of the under- 
lying dysfunction. Suspicion must be raised for any 
underlying pathophysiology that may need further 
evaluation and work up and/or referral. The ultimate 
goal is to restore the functions that the lower urinary 
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FIGURE 8-7 The Blaivas and Groutz nomogram 
attempts to define and categorize obstruction base on 
maximum detrusor pressure during voiding and a nonin- 
vasive maximum flow rate.” Pdetmax, Maximum detru- 
sor pressure; Qmax, Maximum flow. 


tract “usually” performs. Drainage of the urinary 
tract can be achieved by various means including 
clean intermittent self-catheterization or indwelling 
catheters (both suprapubic and urethral). There are 
some behavioral modifications that can be effective 
depending on the underlying problem. For example, 
Credé maneuvers can help a woman more effectively 
empty her bladder. Double voiding or timed voiding 
can also help if elevated residuals are contributing to 
the problem. It is also very important to establish the 
effect of the voiding dysfunction on the patient. The 
degree of bother and the ultimate goals of treatment 
are paramount in determining appropriate testing and 
treatment options. 


TREATMENT 


Treatment options are highly dependent on the etiol- 
ogy of the voiding phase dysfunction. 


Detrusor Underactivity 
Neuropathic Detrusor Underactivity 


There are no specific therapies for improving detru- 
sor contractility in patients with neuropathic impaired 
detrusor contraction. Therapies are rather aimed at 
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more effective emptying of the bladder and managing 
symptoms. Some patients may be effective at emptying 
their bladders by Crede maneuver, where the patient 
pushes on the suprapubic area when attempting to 
void. Some patients may require drainage by catheter. 
This can be achieved by indwelling urethral catheter, 
clean intermittent catheterization, or suprapubic tube. 
Clean intermittent catheterization is the preferred 
method of bladder emptying if the patient has the 
motivation and dexterity to do this. Indwelling ure- 
thral catheters can result in urethral erosions and can 
interfere with intercourse in sexually active women. 
Suprapubic tube drainage, though indwelling, can 
prevent some of the adverse outcomes of transurethral 
drainage. Many patients gain improvement in detrusor 
strength, so acute management should remain revers- 
ible. There are cases of permanent dysfunction from 
neurological injury/disease that can result in impaired 
contractility, but also increase resistance of the blad- 
der outlet. This situation can result in impaired com- 
pliance, which results in unsafe storage pressures and 
requires more aggressive treatment (see treatment of 
Detrusor External Sphincter Dyssenergia section). 
More aggressive therapies such as urinary diversion 
can be entertained in the setting of unsafe storage 
pressures depending on clinical scenario and patients’ 
desires. A full discussion of these treatments is beyond 
the scope of this chapter. 


Myogenic Detrusor Underactivity 


At present, there is no effective pharmacological 
therapy for impaired detrusor contractility, and we 
continue to rely on intermittent or indwelling cath- 
eterization for the management of this condition when 
emptying must be improved. One pharmacologic ther- 
apy that has been studied for use in improving bladder 
contractility is bethanechol, an agonist that is designed 
to selectively act upon postganglionic muscarinic cells 
to elicit smooth muscle contraction.®° Though phar- 
macologic activity is demonstrated in vivo and in vitro, 
the clinical effectiveness in facilitating bladder emp- 
tying is lacking.*! Though still in the investigational 
stage, there has been some success in utilizing adeno- 
virus gene transfer into rabbit bladders and differenti- 
ating cells into myoblasts.*? 


Pharmacologic-induced 
Detrusor Underactivity 


When patients present with clinically significant 
impaired bladder emptying, a thorough review of all 
medications must be done to attempt to identify any 
potential offending agents. If it is medically reason- 
able, discontinuation of the offending agent should 
result in reversal of its deleterious effect on the voiding 


cycle. When a clinician is thinking about instituting a 
new medication, he or she should be aware of a medi- 
cation’s mechanism of action and recognize potential 
side effects on micturition. This awareness may allow 
for the selection of alternative therapies that may not 
affect bladder emptying in patients at increased risk 
for this problem. 


Failure of Sphincteric Relaxation 


Sacral neuromodulation has been investigated as a 
potential treatment for Fowler Syndrome. Jonas et al. 
utilized this therapy for the treatment of urinary reten- 
tion in patients who failed conservative treatment. This 
was a mixed group of patients who had hypocontrac- 
tile or acontractile bladders, functional obstruction, 
or urethral overactivity, but patients were excluded 
if they had an identifiable neurologic condition. A 
total of 177 patients underwent a three- to seven-day 
percutaneous nerve evaluation or test stimulation. 
Those that had a greater than 50% improvement in 
symptoms were randomized to implantation, or no 
implantation. The primary voiding diary parameter 
evaluated by diary was catheterized volume per cath- 
eterization. There was an 83% success rate in those 
treated with implantation compared to a 9% success 
in the control group at six months.’ Successes were 
made up of 69% of patients who eliminated catheter- 
ization and 14% who had a 50% or greater reduction 
in catheter volume per catheterization. Others have 
looked at neuromodulation for otherwise unexplained 
urinary retention. Higher success rates with neuro- 
modulation have been found in patients with Fowler 
syndrome diagnosed by presence of abnormal sphinc- 
ter EMG compared to those without Fowler syndrome 
(ie, absence of abnormal sphincter EMG) (72%-78% 
vs 43%-46%, respectively) 4° 

Botulinum toxin injection into the external urethral 
sphincter has also been investigated as a treatment for 
Fowler syndrome with conflicting results. Six women 
in a small study, identified as having difficulty urinat- 
ing or complete urinary retention due to abnormal 
EMG activity, were injected with botulinum toxin in 
the striated sphincter muscle. Three of the patients 
developed transient stress incontinence and no patient 
had symptomatic benefit.*° In another study of men 
and women with urinary retention caused by a variety 
of conditions related to sphincteric overactivity (with 
both neurologic and nonneurologic causes), botuli- 
num toxin injection was found to be beneficial. Prior 
to sphincteric injection, 19 of 21 patients (eight men 
and 13 women) used an indwelling or intermittent 
catheterization; after injection, all but 1 patient was 
able to void without catheterization.*’ Some of these 
patients had Fowler syndrome and were able to void 
after injection. Nevertheless, due to a paucity data on 


botulinum toxin injection in women with Fowler syn- 
drome, sacral neuromodulation is currently the pre- 
ferred treatment for these women.*® 


Bladder Outlet Dysfunction 
Treatment of Anatomical Obstruction 


The specific management of urinary obstruction from 
iatrogenic causes such as an obstructing synthetic 
midurethral sling will not be discussed here. Basic 
principles, however, do pertain to most anatomic 
obstructions. By removing the obstruction, (eg, cut- 
ting a sling or urethrolysis, uretheral diverticulectomy, 
urethroplasty, repair of pelvic organ prolapse, or pes- 
sary insertion), patients stand the greatest chance of 
regaining lower urinary tract function. It is possible 
that the bladder will become decompensated from 
long-standing obstruction, and the new symptoms 
such as frequency or urgency will persist, or the origi- 
nal symptoms of stress incontinence will return. 


Treatment of Functional Obstruction 


Primary Bladder Neck Obstruction 

This includes watchful waiting, and treatment with 
pharmacotherapy, and surgical intervention. Patients 
without any bother and no clinical or urodynamic evi- 
dence of upper or lower urinary tract decompensation 
can be observed depending on the severity and bother 
of the symptoms. There are no longitudinal studies of 
patients with untreated primary bladder neck obstruc- 
tion upon which to make an evidence-based recom- 
mendation about watchful waiting. «-Blockers are the 
pharmacotherapy of choice for primary bladder neck 
obstructions. This was initially based on a study of 
24 women with obstructive voiding symptoms or reten- 
tion who were all initially placed on clean intermittent 
catheterization and o-blocker therapy. Intermittent 
catheterization was discontinued when PVR vol- 
ume was less than 50 mL. Twelve women (50%) 
showed improvement in symptoms as well as peak 
flow and PVR with o-blocker therapy only.®? A study 
of 25 women diagnosed with primary bladder neck 
obstruction showed terazosin (an o-blocker treatment 
of 5 mg twice a day) increased patients satisfaction sig- 
nificantly in 64% of the women. After 8 weeks of treat- 
ment, patients also had an improvement in maximum 
flow rate (10.56 to 14.22 mL/s, P< 0.0001) and mean 
residual volume (90.8 to 60.4 cc, P< 0.0001). The ure- 
thral resistance (Gleason Latimere equation) decreased 
from 0.982 to 0.55, P< 0.0001.” In 15 women treated 
with terazosin, 67% had significant improvement in 
symptoms as well as improved urodynamic param- 
eters.°' For those patients who fail a-blocker therapy, 
others have performed a transurethral incision of the 
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bladder neck utilizing a resectoscope. Patients who 
were incised, including the two who discontinued 
a-blocker therapy, had sustained improvement in 
PVR and flow rate after a mean follow-up of 3.8 years. 
Stress incontinence was noted as a potential side 
effect of the incision of the bladder neck. 

Patients in frank urinary retention are not likely to 
experience favorable outcomes from o-blocker ther- 
apy, and transuretheral bladder neck incision remains 
the most effective treatment. The technique has been 
described by making a single endoscopic incision or 
bilateral incision.” In either case, the goal is to cut 
open the pathologic bladder neck muscles to allow for 
normal voiding. 


Dysfunctional Voiding 

The goals of treating dysfunctional voiding are to 
relieve obstruction and the accompanying LUTS. 
This condition affects adult women differently than 
children. Upper tract deterioration does not seem to 
affect adults diagnosed with learned voiding dysfunc- 
tion (Hinman syndrome; nonneurogenic neurogenic 
bladder).** Given the very low incidence of upper 
tract deterioration in adult women, there is no clear- 
cut evidence that mildly symptomatic women must 
be treated. Treatment and treatment options must be 
weighed against patient’s bother, as well as other con- 
comitant conditions that may be resulting from poor 
bladder emptying such as UTI. A prospective study 
was undertaken with patients with dysfunctional void- 
ing randomized to undergo uroflow with biofeedback, 
muscle biofeedback, a combination of both, and no 
treatment. This study showed the prevalence of UTI 
decreased significantly in treated groups and remained 
stable in follow-up. The prevalence of UTI remained 
unchanged in the group that was untreated.” 
Botulinum toxin injection into the external ure- 
thral sphincter was studied in a small retrospective 
review of children who had refractory dysfunctional 
voiding. Here, 14 of the 16 patients were experienc- 
ing urgency incontinence, and, after injection of the 
external sphincter, 12 of the 16 patients were cured of 
incontinence.” 

Lower urinary tract dysfunction has been demon- 
strated in a significantly higher incidence in women 
who are victims of sexual abuse. In these cases, conser- 
vative therapies are preferred. Also, an interdisplinary 
approach with psychotherapist is suggested. In more 
extreme cases of sexual abuse, more invasive interven- 
tion can also be successful.” 


Detrusor External Sphincter Dyssynergia 

DESD may be associated with high storage pressures 
and can lead to hydronephrosis and renal insuff- 
iency. Although this is less likely to occur in women 
than in men because of overall less outlet resistance 
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in females, DESD must still be aggressively man- 
aged. The principles of treatment are to maintain or 
restore low storage pressures and facilitate emptying. 
DESD patients often require a complex and multi- 
modal management strategy. In cases where high 
storage pressures exist, this must be treated first. 
Antimuscarinic agents are the first-line therapy to 
treat neurogenic detrusor overactivity and/or impaired 
compliance. Often it is necessary to institute clean 
intermittent catheterization. Even in cases where 
bladder emptying was adequate before treatment 
of detrusor overactivity, patients often develop high 
PVRs or are unable to void at all after starting anti- 
muscarinics. Because the most important outcome 
is lower storage pressures, this is actually a desired 
outcome and often ultimately results in resolution 
of incontinence with appropriate emptying. In cases 
where antimuscarinic agents fail to lower bladder 
pressure, consideration can be given to intradetrusor 
injection of botulinum toxin or even lower urinary 
tract reconstruction with bladder augmentation or 
urinary diversion.°©°*? However, more invasive surgi- 
cal therapies should only be entertained once the dis- 
ease has stabilized and more conservative therapies 
have failed. Indications may include severe detrusor 
overactivity, poor bladder compliance, or continued 
upper urinary tract deterioration despite aggressive 
conservative therapy.’ In cases of high storage pres- 
sures, urodynamics both with and without simulta- 
neous video imaging are extremely helpful in guiding 
initial management and follow-up.'"! 

The use of botulium toxin injections into external 
uretheral sphincter in patients with DESD was first 
described by Dykstra and Sidi.'°'°? The injection of 
the external sphincter with botulium toxin urodynami- 
cally results in decreased urethral pressure, decreased 
detrusor pressure during voiding, and decreased 
PVR. The duration of the effect of this therapy in 
this skeletal muscle is reported to range between 50 
and 90 days.!°?1!°° The goal of therapy is to relax the 
external sphincter enough to facilitate voiding, but not 
enough to cause incontinence. It will likely be most 
beneficial for women with less severe DESD and 
bladder dysfunction. There are minimal data on the 
long-term management of women with DESD with 
botulinum toxin. 
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Anal Incontinence 


Dipal Patel and Anton Emmanuel 


INTRODUCTION 


Anal incontinence is defined as the involuntary loss 
of feces or flatus. It is a socially isolating, physically 
and psychologically disabling condition that often has 
profound consequences on all aspects of quality of 
life. The prevalence of fecal incontinence (FI) in the 
community-based adult UK population is between 
2% and 3%,! rising with age to approximately 6% 
to 7% in the elderly people in the community, and 
10% of patients in elderly care homes.”* Because anal 
incontinence is a source of embarrassment, many 
patients do not volunteer these symptoms or seek 
medical advice, hence, it is thought that the condi- 
tion is even more common than these figures suggest. 
Epidemiologic data suggest that men and women are 
equally affected,**? which is surprising given that most 
research is focused on anal incontinence in the female 
population. Simple, low-cost interventions can often 
improve symptoms in a large number of patients. For 
refractory patients, more sophisticated second-line 
investigations and treatments have become available 
in recent years. This chapter will review the etiology, 
pathophysiology, and management of anal inconti- 
nence, with particular attention focused on the evolv- 
ing areas of our increased understanding in terms of 
investigation and management. 


PATHOPHYSIOLOGY 


FI is rarely attributable to a single factor but usu- 
ally results from the interplay of multiple pathogenic 
mechanisms (Table 9-1). Obstetric anal sphincter 


Part B: Functional Anorectal Disorders 


trauma is the most well-recognized risk factor, and 
sphincter defects are associated with both abnormal 
physiology and symptoms of FI. Due to the stigma 
of incontinence, it remains grossly underreported with 
many women suffering in silence,’ and many women 
often present years after the initial obstetric injury. 
Other risk factors include the effect of aging, declining 
estrogen support of the pelvic floor connective tissue 
after menopause, or progression of neuropathy and 
anal sphincter atrophy.° 

Most patients with sphincter defects alone do not 
develop incontinence, and equally, abnormal anal 
canal manometry correlates poorly with symptoms.”'° 
The rectum plays an important role in the continence 
mechanism—this is most clearly demonstrated by poor 
functional outcome after surgical rectal excision where 
symptoms of incontinence correlate with the length of 
rectal tissue excised.''!” It is therefore clear that the 
anal sphincter complex functions alongside the rectum 
to maintain FI. The next section of this chapter will 
review the growing evidence that aberrant anorectal 
reflexes, as well as rectal sensorimotor dysfunction, are 
key contributors in the pathophysiology of FI.!*"4 


PHYSIOLOGY OF ANAL 
CONTINENCE AND DEFECATION 


Key Point 
e Anal continence is maintained by a complex inte- 


gration and coordination of the function of the 
pelvic floor, rectum, and anal sphincters. 
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Table 9-1 Causes of Incontinence 
Congenital Spina bifida, imperforate anus 

anorectal 

malformation 


Ulcerative colitis, Crohn’s disease, 
radiation proctitis 


Inflammatory 


Infectious Bacterial: Shigella, Salmonella, 
Campylobacter, Clostridium difficile 

Viral: Human papillomavirus 

Miscellaneous infections, for 


example, cytomegalovirus 


Obstetric injury, involuntary anal 
intercourse 


Trauma 


Internal sphincterotomy, fistulotomy, 
low anterior resection, total 
abdominal colectomy, ileoanal pouch 
construction, hemorrhoidectomy 


Postsurgical 


Abnormal Rectal prolapse, chronic straining 

pelvic floor 

function 

Neurogenic Spinal disc or cauda equina injury, 
multiple sclerosis 

Neoplastic Anal and rectal cancer, premalignant 
conditions, for example, Paget 
disease of the anus, anal 
intraepithelial neoplasia 

Drugs a-blockers, calcium channel blockers, 
nitric oxide donors, for example, 
glyceryl trinitrate, nicotine 

Idiopathic 


Anal continence is maintained by a complex integra- 
tion and coordination of the function of the pelvic 
floor, rectum, and anal sphincters. Understanding of 
the physiologic roles of each of these organs is essential 
in order to understand the mechanisms of defecation 
and maintaining continence. 


Mechanism of Defecation 


Defecation commences when stool is propelled into 
the rectum after peristaltic colonic contractions. Rectal 
distension with stool induces relaxation of the inter- 
nal anal sphincter (IAS), allowing the sensory epithe- 
lium of the anal canal to “sample” the rectal contents 
(Figure 9-1). If this phenomenon occurs in a socially 
appropriate setting, the puborectalis and external anal 
sphincter muscles relax, thereby straightening the 
anorectal angle. In order for evacuation to occur, the 
intra-abdominal and rectal pressure must exceed that 
within the anal canal. This is achieved by perform- 
ing the Valsalva maneuver or holding the breath and 
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Defecation Continence 


FIGURE 9-1 Mechanism of maintaining continence and 
defecation. 


forcibly trying to exhale against a closed glottis, creat- 
ing a “bearing down” effect. As stool enters the lower 
rectum, spontaneous giant rectosigmoid contractions 
are initiated, pushing stool through the relaxed anal 
canal.'° Further, large propulsive rectal contractions 
occur until the rectum is empty. As the stool passes 
through the anal canal, it stretches the external anal 
sphincter creating a traction force upon it. After the 
last bolus of stool is passed, the ‘closing reflex’ of the 
external sphincter is stimulated by the release of trac- 
tion,!® thereby maintaining continence after the act of 
defecation. 


Central Control of Continence 


Defecation commences with rectal sensory awareness 
at a critical level of filling, which is relayed to the cere- 
bral cortex as the perception of the need to evacuate 
the rectum. The upper motor neurons responsible for 
innervating the voluntary sphincter muscles lie in the 
parasagittal motor cortex, which communicate with 
Onuf’s nucleus (in the sacral spinal cord) by a fast 
conducting oligosynaptic pathway. Fecal urgency and 
urge incontinence occur in diseases affecting the upper 
motor neuron pathway; however, reflex defecation will 
still remain possible provided the lower motor pathway 
is still intact. FI can accompany neurologic diseases 
such as multiple sclerosis and traumatic spinal cord 


injury due to involvement of central pathways contain- 
ing the corticospinal tracts that control sphincter func- 
tion. Systemic disease such as diabetes mellitus can 
result in autonomic neuropathy, which in turn can also 
lead to FI.” 

The striated pelvic floor muscle, urethral, and anal 
sphincters are innervated by the lower motor neurons 
whose cell bodies are in Onuf’s nucleus. Traction 
injury of the pudendal nerve secondary to chronic 
straining at stool or childbirth is the most common 
cause of lower motor neuron damage. Pudendal nerve 
injury results in progressive denervation of the pelvic 
floor-anal sphincter complex resulting in weakness 
and atrophy of these muscles.!” 


The Rectum 


The rectum comprises the terminal portion of the 
colon and acts as a reservoir for stool. The rectum is 
innervated by the extrinsic autonomic nerves, which 
act upon the enteric nerves at submucosal plexuses, 
integrating together to allow rectal accommoda- 
tion of fecal content, which is measurable as rectal 
compliance. 

The rectal filling sensation coincides with a rise 
in rectal pressure but only after the rectoanal inhibi- 
tory reflex (RAIR) is initiated. After rectal filling sen- 
sation reaches consciousness, the parasympathetic 
driven defecation reflex is initiated unless voluntarily 
inhibited. Normal rectal function consists of sensory 
perception co-ordinating fine motor control that can 
either store or expel luminal contents allowing for 
timely defecation. 


Rectal Compliance 


A fundamental property of the rectum is to be capable 
of accommodating increases in volume with only minor 
alterations in pressure. This phenomenon of compli- 
ance is the volume response to a pressure distension of 
the rectum and is most pronounced at lower volumes 
of rectal filling representing active rectal relaxation to 
accommodate fecal material.!8 As the maximum toler- 
able volume is approached, even small changes in vol- 
ume are accompanied by changes in rectal pressure. 

Alterations in rectal compliance may result in a vari- 
ety of clinical and physiologic consequences including 
altered rectal capacity, impaired ability to perceive rec- 
tal distension, and altered threshold for reflexive IAS 
inhibition by rectal distension. Reduced rectal compli- 
ance has been shown in patients with fecal urgency and 
incontinence, inflammatory conditions such as colitis, 
pouchitis, or proctitis, fibrosing conditions such as 
scleroderma and as a long-term consequence of pelvic 
radiotherapy.*!*? Increased rectal compliance may be 
seen in constipation.” 
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Rectal compliance is a measure of the combined 
sensorimotor function of the rectum and alterations in 
compliance may identify factors contributing to bowel 
dysfunction, which in turn influences management. 


The Internal Anal Sphincter 


The IAS is a thickened continuation of the circular 
smooth muscle of the rectum. It measures approxi- 
mately 3 cm in length and 3 mm in thickness, being 
slightly longer in men and increased thickness with 
age.**” It terminates at about 10 mm above the skin 
of the anal verge. 

The IAS is tonically active and under autonomic 
control. It contributes about 85% of the resting anal 
sphincter pressure, which measures between 50 and 
120 mm Hg in health.’ Weakness or disruption of the 
IAS may lead to a poor seal and an impaired sampling 
reflex resulting in passive leakage of fecal contents and 
incontinence to flatus. 


Anorectal Sampling (Rectoanal 
Inhibitory Reflex) 


The RAIR is a response to rectal filling, resulting in 
reflex relaxation of the upper internal sphincter. The 
reflex is independent of central control, being medi- 
ated by the myenteric plexus, which is itself modulated 
by the autonomic nervous system. The RAIR reflex is 
thought to be activated every 8 to 10 minutes as rectal 
contents are presented to the densely innervated anal 
mucosa. Discriminatory sensory perception allows the 
opportunity to distinguish solids from liquids from 
gas.””8 The extent of sphincter relaxation is dependent 
on the degree of rectal distension, with large volume 
rectal distension resulting in prolonged IAS relaxation; 
the opposite is also true, low volume rectal distension 
results in shorter IAS relaxation.” The distal portion 
of the IAS exhibits higher resting pressure than the 
more proximal portion, therefore, incontinence does 
not occur. This resting pressure coupled with contrac- 
tion of the external anal sphincter and puborectalis 
results in the bowel contents being returned to the 
rectum and sigmoid following the sampling process.”° 


The Pelvic Floor, Puborectalis, 
and Anorectal Angle 


The pelvic floor consists of the pelvic diaphragm, uro- 
genital diaphragm, and the perineal body. The pelvic 
diaphragm is a striated muscular layer, with a cen- 
tral ligamentous structure surrounding the rectum, 
vagina, and urethra. It is composed of a number of 
muscles all of which work synergistically with each 
other. The puborectalis muscle component of the dia- 
phragm plays a significant role in maintenance of the 
anorectal angle or the acute angle between the rectum 
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and the upper anal canal, and is important in preserv- 
ing continence. This muscle forms an 80° to 90° sling 
around the anorectal junction and inserts into the 
pubic bone. Voluntary contraction of the puborectalis 
causes closure of the anal canal or decreases in the 
anorectal angle. 

Sir Allan Parks proposed the flap valve theory of FI 
to explain how the anatomical angulation at the ano- 
rectal junction contributes to maintain continence." 
He believed that a rise in intra-abdominal pressure 
drives the anterior rectal wall into the upper canal, 
which causes occlusion.*! This concept was disputed by 
Bartolo et al.” who radiologically demonstrated sepa- 
ration of the anterior rectal wall from the upper anal 
canal during the Valsalva maneuver and demonstrated 
that the anal canal was not occluded by the anterior rec- 
tal wall. In addition he showed that after successful anal 
sphincter repair the anorectal angle may increase, and 
that there is no difference in the anorectal angle between 
incontinent patients and controls.***4 These findings 
suggest that an obtuse anorectal angle may represent 
an epiphenomenon in patients with incontinence, or, 
in other words, is associated with incontinence but is 
not causative.’ Both the external anal sphincter and 
puborectalis derive their innervation from the lower 
sacral roots; however, the motor supply of the external 
anal sphincter is via the pudendal nerve (S2, S3, S4) 
and that of the puborectalis is via direct branches of the 
sacral nerve (S3, S4). Therefore, the puborectalis can 
maintain continence even in the absence of both inter- 
nal and external anal sphincter function.*®*” 

Although consequences of obstetric external anal 
sphincter have been extensively described, puborecta- 
lis trauma has received less attention. Levator ani avul- 
sion defects occur in 15% to 35% of parous women 
delivering vaginally.** Although levator avulsions are 
associated with pelvic organ prolapse, a clear correla- 
tion with FI remains to be established. It is possible 
that patients sustaining puborectalis trauma can still 
maintain continence through preserved distal anal 
sphincter function, compensating for the loss of the 
proximal component. 

An additional difficulty in understanding the role 
of puborectalis function is due to the absence of a 
standardized measurement technique. MRI has been 
proposed for accurate imaging,” whereas the perineal 
dynamometer has also been described as a method for 
physiologic assessment.*° Due to the close proxim- 
ity of the puborectalis and external anal sphincter, it 
remains to be seen how current physiologic measures 
can accurately discriminate between the 2 structures. 


The External Anal Sphincter 


Proximally, the striated external anal sphincter lies in 
contiguity with the posterior half of the puborectalis, 


distally it surrounds the IAS and extends down to the 
skin at the anal verge. 

The external sphincter contributes a small part 
toward resting anal tone. However, the external anal 
sphincter is primarily responsible for the voluntary 
sphincter contraction, which results in the generation 
of pressures of between 50 and 200 mm Hg being 
generated. Obstetric external anal sphincter injury is 
associated with a significant reduction in maximum 
voluntary squeeze pressure. The conscious deferment 
of defecation is achieved by opposing the rise in rectal 
pressure for a period long enough to allow rectal adap- 
tation to occur, after which rectal pressure declines 
and the feeling of urgency reduces. This is achieved 
primarily by external anal sphincter contraction and 
explains the strong association of external sphincter 
injury or dysfunction in patients with urgency or urge 
incontinence.‘ 


EVALUATION 


Following a thorough history and examination, fur- 
ther investigations may be required to determine the 
causation of symptoms and to devise a tailored man- 
agement plan. Endoanal ultrasound and anorectal 
physiology testing allow assessment of anal anatomical 
integrity and neuromuscular function of the sphinc- 
ters, respectively. More recently, external phased MRI 
and endoanal MRI have been proven to be excellent 
techniques in the accurate detection of anal sphincter 
atrophy. Please see Chapter 11 for a full presentation 
of Anorectal Investigations. Below we present an over- 
view of anorectal testing relevant in the evaluation of 
anal incontinence. 


Endoanal Ultrasound 


The introduction of endoanal ultrasonography 
(EAUS) since the early 1990s has revolutionized our 
understanding of the pathogenesis of FI, as well as its 
management.***? Abnormalities of structural integrity 
of either muscle can be identified, as can more subtle 
abnormalities of internal sphincter smooth muscle 
texture and composition.” The procedure is simple, 
rapid, widely available, inexpensive, does not expose 
the patient to radiation, and carries a low patient bur- 
den. Although interpretation is operator dependent, 
in the hands of experienced operators sensitivity and 
specificity approaches 100%.****° In the elective set- 
ting, close correlation between endosonographic 
images and anatomical structures have been demon- 
strated by in vitro, in vivo, and physiologic studies.*?>! 

Two-dimensional (2D) EAUS is the conventional 
imaging modality used to define the anatomy of the 
anal sphincter complex. This technique is optimal for 


FIGURE 9-2 Normal anal ultrasound scan showing the 
anal sphincter muscles in cross section. The darker homog- 
enous ring is the internal anal sphincter smooth muscle. 
The white heterogenous ring surrounding this is the exter- 
nal anal sphincter. 


evaluation of IAS anatomy but visualization of the 
external anal sphincter can be difficult due to inher- 
ent low soft tissue contrast resolution’? (Figure 9-2 
EAUS image intact sphincters). Visualization of the 
condition of the sphincter muscle is crucial in the 
selection of patients with a sphincter defect for sur- 
gery. Sphincter atrophy has been shown to be associ- 
ated with poor outcome following sphincter repair.” 
Three-dimensional (3D) EAUS has recently overtaken 
the role of conventional 2D EAUS due to the ability to 
provide multiplanar imaging of the anal canal. Unlike 
conventional EAUS, 3D EAUS produces a digital vol- 
ume that may be used to perform measurements in 
any plane, and therefore provides more reliable mea- 
surements of the anal sphincter complex.” 

EAUS has a complementary role to anorectal 
manometry. In the treatment of anal incontinence, it 
is important to link symptoms with muscle patholo- 
gies. Passive FI is typically associated with primary 
degeneration of the IAS occurring with degenerative 
diseases such as systemic sclerosis, incisional surgery 
such as lateral sphincterotomy, or fistulotomy and 
dilatation procedures. Fecal urgency or urge incon- 
tinence is typically associated with external sphincter 
dysfunction most commonly resulting from obstetric 
trauma (Figure 9-3 EAUS sphincter defect). Idiopathic 
FI secondary to external sphincter denervation is 
reported to lead to thinning of the external sphinc- 
ter muscle and thickening of the internal sphincter 
muscle.***? 

The use of EAUS has improved our understanding 
of the role of obstetrical anal sphincter injury in anal 
incontinence. The etiology was previously believed to 
be primarily due to pudendal neuropathy but EAUS 
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FIGURE 9-3 Anal ultrasound scan of anal sphincter of a 
woman with anterior obstetric sphincter damage. The 
arrow points to a separation in the external anal sphincter. 


has shown that mechanical sphincter trauma is the 
likely mechanism. The incidence of overt obstet- 
ric anal sphincter injury was initially reported to be 
between 0.6% and 9%*°; however, since the use of 
EAUS, the incidence of injury has been identified in 
up to 36% of women after vaginal delivery in prospec- 
tive studies.” ° The incidence of missed or occult 
external sphincter tears postdelivery ranges between 
12% and 35%.°°*4 Even in women who have an iden- 
tified sphincter injury immediately following delivery, 
outcomes after primary sphincter repair are still sub- 
optimal, with one study reporting up to 50% (n = 34) 
of women will still experience impaired continence. 
Persistent sonographic defects were identified in 85% 
of these women, highlighting the need for improved 
training in anatomy and repair techniques.’ 


Anorectal Physiology 


Anorectal manometry is a widely available technique, 
which provides information about anorectal func- 
tion in patients with anal incontinence. Resting anal 
pressure results from continuous rhythmical slow 
wave activity of the IAS and the tonic activity of the 
external anal sphincter. Squeeze pressure is caused by 
contraction of the external anal sphincter. Defects of 
the external sphincter are associated with significantly 
lower squeeze pressure increments and defects of 
the internal sphincter are associated with lower rest- 
ing pressures. Studies have demonstrated external 
anal sphincter bulk to correlate strongly with squeeze 
increment. 

Rectal compliance, or the volume response to a 
pressure distension of the rectum, can be assessed by 
balloon inflation with pressure measurement. Rectal 
compliance is increased in a subset of patients with 
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constipation and decreased in patients with FI.*!%?? 
The lack of standardized protocols and understanding 
of the contribution of abnormal rectal sensation lim- 
its the diagnostic value of compliance measurement. 
Rectal hypersensitivity defined as a reduced sensory 
threshold to volumetric rectal distension is common 
among individuals with fecal urgency with either a 
normally functioning or dysfunctional external anal 
sphincter.?”*66, Anorectal sensory testing using an 
electrical stimulus is the simplest way to obtain a 
quantitative data regarding anorectal innervation. At 
present, anorectal sensory testing is not proved to aid 
in the diagnosis and treatment of patients with incon- 
tinence, except when it is necessary to distinguish an 
idiopathic or functional disorder from a primary disor- 
der or from a secondary disorder affecting extrinsic or 
intrinsic nerves such as diabetes mellitus.” 


Magnetic Resonance Imaging 


Endoanal magnetic resonance imaging (MRI) has 
recently been proven to be an excellent technique for 
the detection of fatty sphincter atrophy as the low sig- 
nal from striated muscle contrasts sharply with the 
surrounding bright fat. West et al.°* carried out a study 
to compare 3D endoanal ultrasound measurements 
with endoanal MRI measurements in the detection of 
external anal sphincter (EAS) atrophy. They found 3D 
endoanal ultrasound and endoanal MRI were compa- 
rable for detecting EAS defects; however, there was 
poor correlation between the two methods for EAS 
thickness, length, and area. They concluded that 3D 
endoanal ultrasound could be used for the detection 
of EAS defects, but that 3D endoanal ultrasound mea- 
surements are not suitable parameters for assessing 
EAS atrophy. Another conflicting study carried out 
by Williams et al.® showed excellent correlation and 
interobserver agreement between 3D endoanal ultra- 
sound and endoanal MRI in the measurement of EAS 
thickness using a graphics-overlay technique. Further 
studies have suggested potential endoanal ultrasound 
markers for assessing EAS atrophy and include a thin 
IAS and/or poorly defined EAS.” Currently, the role 
of endoanal MRI in routine assessment of anal incon- 
tinence remains unclear. 

The main disadvantages with endoanal MRI are 
the need for an endoanal coil that can lead to patient 
discomfort, the time required for the study, and the 
cost of the study which are greater compared to EAUS 
and external phased-array MRI. Ideally, the use of 
external phased-array MRI is preferable to endoanal 
MRI in assessing patients preoperatively because this 
technique is more widely available and less invasive. 
A recent study by Terra et al.”! prospectively com- 
pared external phased-array MRI to endoanal MRI 
for depicting atrophy of the EAS in patients with FI 


and to evaluate interobserver reproducibility in detect- 
ing EAS atrophy with these techniques. Based on their 
findings, they concluded that both techniques were 
suitable for depicting EAS atrophy. 


MANAGEMENT OF FECAL 
INCONTINENCE 


The following algorithm addresses some of the com- 
mon causes of FI providers are likely to encounter 
and how these patients can be managed (Figure 9-4). 
Depending on symptom severity and the presence of 
anatomical and functional abnormalities, certain steps 
of the algorithm may be bypassed. 


Key Points 


e First-line therapy for anal incontinence includes 
low-residue diet and containment methods, behav- 
ioral therapy, pelvic floor exercises. 

e Surgical options include anal sphincter bulk- 
ing agents, anterior external sphincter repair, 
neosphincter insertion, stomas, and sacral nerve 
stimulation. 


First line of therapy for symptomatic FI is primarily 
nonsurgical and consists of conservative measures, 
including low-residue diet and containment aspects 
such as absorbent pads, plugs, and odor control, as 
well as titrated loperamide. Other conservative options 
include pelvic floor exercises, behavioral biofeedback 
therapy, and transanal irrigation. Although these mea- 
sures are effective in many individuals, up to half of 
the patients with more severe FI will fail to achieve 
long-term improvement.’*” Surgical options include 
injection of sphincter bulking agents, anterior external 
sphincter repair, neosphincter insertion, stomas, and 
more recently sacral nerve stimulation.'’ The follow- 
ing section will describe in more detail each of these 
components of the nonsurgical and surgical treatment 
options for FI. 


Nonsurgical Management 
Diet 


Dietary and fluid intervention may be used to alleviate 
FI, and thus promote a regimen that helps maintain 
an appropriate stool consistency and timing of defeca- 
tion.” Many patients report that timing of food intake 
is important and triggers the gastrocolic response, 
thus leading to the restriction or alteration to their 
diet in an attempt to limit fecal incontinent episodes.” 
Currently, there are limited data on the effectiveness 
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History and physical 


Exclude luminal causes if change in bowel habit, and investigate 
and treat reversible and organic causes and sinister symptoms. 


examination 


Specifically identify and manage rectal prolapse if present. 


First-line measures 


Low-residue diet and practical advice, sphincter and pelvic floor 
exercises, titrated loperamide, psychological support 
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Investigations if 
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plugs, and transanal irrigation 


Surgical sphincter repair 
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repair with nonatrophic muscle 


j 


Minimally invasive 
therapies 


Sacral and peripheral 
neuromodulation, 
sphincter bulking agents 
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Salvage procedures 


Neosphincter implantation 
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Definitive treatment 


Stoma 


FIGURE 9-4 Algorithm for evaluation and treatment of fecal incontinence. 


of dietary modifications for FI symptoms; however, 
a list of foods perceived by patients to improve or 
worsen FI has been described.”®” Foods reported to 
worsen FI include caffeinated beverages, which result 
in stimulation of gastrointestinal motility, chocolate, 
nuts, fatty foods, dairy products, gluten-containing 
foods, gas-producing vegetables such as broccoli and 
cabbage, which result in expulsion of feces by flatus 
and foods containing naturally occurring laxative 
compounds including prunes, figs, and rhubarb or 
laxative properties such as those included in artifi- 
cial sweeteners like sorbitol.” Foodstuffs reported 
to improve FI include high-fiber products such as 
wholemeal bread, and foods such as yogurt that pro- 
mote recolonization of the large bowel and promote 
normal function.” 

Supplementary soluble dietary fiber affects stool 
composition and consistency and is useful in the 
management of FI.’*®° Soluble fiber is believed to 
firm stool consistency by reducing free stool water. 
Whether certain types of soluble fiber are more effec- 
tive in managing FI than others along with the effect 
on the use of supplementary fiber versus eating high- 
fiber foods is unclear.*! 


Pharmacologic 


Antidiarrheal medications are often used in treating FI, 
but not always optimally. Low doses of titrated liquid 
loperamide may help to keep the stools firm, hence, 
making urge to defecate easier to control. Loperamide 
is an opioid receptor agonist in the gut, with no depen- 
dence or antianalgesic effect. Doses between 1 and 
16 mg may be safely used’°—the drug is well tolerated 
without evidence of tachyphylaxis or crossing of the 
blood-brain barrier. The syrup formulation allows eas- 
ier titration for patients who experience constipation 
with tablet forms. The drug is often used by patients to 
minimize FI episodes in specific social situations such 
as before traveling when away from a lavatory. 
Second-line drug therapies include Lomotil and 
codeine phosphate. Lomotil (diphenoxylate or co-phe- 
notrope) is an opioid derivative that acts by decreas- 
ing the speed and amplitude of intestinal peristalsis, 
thereby increasing water absorption from the intestinal 
contents and consolidating waste product into a dense 
solid form. Atropine is added in subtherapeutic dos- 
ages to reduce the potential of overdose and abuse 
due to the ability of lomotil to cross the blood-brain 
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barrier and cause mild euphoria. Lomotil has been 
shown to reduce stool frequency and stool volume 
compared with other antidiarrheal agents and placebo 
and has since been recommended for temporary or 
intermittent therapy.** Codeine phosphate is divided 
into daily doses of 30 to 120 mg; it is not first-line 
therapy because of its higher central side effect profile. 
Bulking agents should be added cautiously as some 
patients may experience increased flatus and worsen- 
ing of symptoms. 

Evidence supporting the benefit of pharmacologic 
therapy in the management of FI is limited. In 2003, 
a Cochrane review*? compared the only four ran- 
domized trials on antidiarrheal treatment versus pla- 
cebo for FI and reported that active treatment was 
associated with fewer episodes of fecal urgency and 
incontinence compared to placebo. However, active 
treatment was associated with an increase in the num- 
ber of side effects such as constipation, headache, and 
abdominal pain.” 

One small study reported on the beneficial effect 
of hormone replacement therapy (HRT) in postmeno- 
pausal women with FI.“ They found that after six 
months of HRT, five of 20 (25%) women were asymp- 
tomatic and an additional 13 of 20 (65%) women were 
symptomatically improved in terms of flatus control, 
fecal urgency, and passive soiling. The role of HRT in 
treatment of FI remains unclear. 


Behavioral Biofeedback Therapy 


Biofeedback therapy has been studied both as a first- 
line treatment for FI as well as a treatment for those 
who fail surgery. It is a poorly standardized technique 
comprising a variety of modalities. In 2001, Norton 
and colleagues® carried out a systematic review on 
the use of biofeedback for adults with FI. Of the 46 
studies published in English, 1,364 patients under- 
went biofeedback and of these 275 of 566 patients 
(48.6%) reported being continent and 617 of 861 
patients (71.7%) reported improvement in symptoms. 
A recent Cochrane review*® assessing biofeedback for 
FI concluded that “there is not enough evidence from 
trials to judge whether these treatments are beneficial 
or who will benefit the most.” 

Norton et al.5% attempted to address this issue in a 
randomized trial including 171 patients randomized 
to one of four groups: (1) standard advice, (2) advice 
plus sphincter exercises, (3) hospital-based computer- 
assisted sphincter pressure biofeedback, and (4) 
hospital biofeedback plus home electromyogram bio- 
feedback device. They found that neither pelvic floor 
exercises nor biofeedback was superior to standard care 
supplemented by advice and education. Interestingly, 
group 4, who had the most intensive input, was found 
to have the smallest degree of improvement. More 


recently, Heyman et al. randomized 108 patients to 
pelvic floor exercises or manometric biofeedback plus 
pelvic floor exercises. At 12-month follow-up, 24 of 
25 biofeedback patients (53%) reported improved 
continence compared with 22 of 63 (35%) of patients 
in the pelvic floor muscle exercise group, showing that 
improved abdominopelvic coordination was central to 
improvement along with providing definite support for 
the efficacy of biofeedback. 


Transanal Irrigation 


Transanal irrigation has recently become an estab- 
lished treatment for patients with spinal cord inju- 
ries and neurogenic bowel dysfunction, and also for 
selected patients with chronic constipation and FI.**%? 
Transanal irrigation is designed to assist the evacua- 
tion of feces from the bowel by introducing water into 
the rectum and colon through the anus. The water is 
introduced using a specialized single-use catheter and 
subsequently evacuated, when the catheter is removed, 
together with the contents of the rectum, sigmoid, and 
possibly the descending colon. By regularly empty- 
ing the bowel in this manner, transanal irrigation is 
intended to help reestablish controlled bowel function 
and enable the user to choose the time and place of 
evacuation. In patients with FI, efficient emptying of 
the colon and rectum means that new feces do not 
reach the rectum for approximately two days,”* thereby 
preventing leakage between irrigations. 

Evidence for the efficacy of transanal irrigation for 
FI is limited. Christensen et al.” reported a successful 
outcome at 21-month follow-up with transanal irriga- 
tion in 51% (n= 49) of patients with idiopathic FI and 
52% (n= 21) of patients with FI secondary to sphinc- 
ter disruption. Further larger randomized controlled 
trials of transanal irrigation in patients with specific 
pathologies of FI are required. 


Sphincter Bulking Agents 


FI secondary to IAS weakness or disruption contin- 
ues to present a difficult therapeutic challenge in clin- 
ical practice.*°° IAS defects are not amenable to direct 
surgical repair and are associated with poor long-term 
outcomes.®”°§ The use of injectable bulking agents 
for the treatment of FI has become an option due 
to its simplicity and low-risk nature. However, their 
use has been limited due to lack of sufficient knowl- 
edge about long-term efficacy and safety. Materials 
such as autologous fat,” glutaraldehyde cross-linked 
collagen,’ and polytetrafluroethylene!®! have been 
evaluated in small numbers of patients with FI with 
disappointing long-term results. A larger bulking 
molecule (Durasphere) has recently been shown in 
18 patients to produce a significant improvement in 


continence, patient satisfaction, and quality-of-life 
parameters at two-year follow-up.” Kenefick et al.!°? 
also recently reported the use of silicone biomate- 
rial in six patients showing a significant improve- 
ment in incontinence and quality-of-life scores at a 
median follow-up of 18 months. However, at longer 
term follow-up (61 months), only two patients still 
reported slight improvement from baseline.'” Larger 
randomized trials with longer term follow-up are nec- 
essary to confirm the efficacy and safety of injectable 
bulking agents in IAS pathology. 


Surgical Management 
Sacral Neuromodulation 


History and Development 

Sacral nerve stimulation (SNS) is an option in those 
with FI, secondary to a range of etiologies, who have 
failed to respond to nonsurgical treatment. SNS was 
first performed in 1982 for the treatment of urinary 
incontinence.! Evidence of simultaneous improve- 
ment in bowel symptoms in those patients treated 
for urinary dysfunction prompted the investigation of 
SNS for the treatment of functional bowel disorders.'” 
In 1995, Matzel et al.'°° published the first results for 
the use of SNS in the treatment of FI. 


Mechanism of Action 

SNS primarily applies low-amplitude electrical stimu- 
lation to the third sacral nerve root (S3), which itself is 
a mixed nerve containing voluntary somatic, afferent 
sensory, and efferent autonomic motor nerves. The 
precise mechanism of action of SNS on FI remains 
unclear. One hypothesis relates to SNS inducing 
motor movement to the pelvic floor with probable 
blockage of afferents and activation of efferents and 
manipulation of anorectal reflexes." Additional 
theory includes that SNS affects the “neuraxis” at 
multiple levels restoring balance between excitatory 
and inhibitory regulation at various locations within 
the peripheral and central nervous system.!°’ Other 
hypotheses have included direct effect on both anal 
resting and squeeze pressures,!°*!!? changes in rectal 
sensitivity and motility, "6114+115 and altered dynamic 
brain function.11©1!7 


Procedure 

Before implantation of the sacral nerve stimulator, a 
two- to three-week test period with temporary per- 
cutaneous nerve evaluation (PNE) is performed to 
determine whether success is likely with placement 
of a permanent implant. Patients are offered perma- 
nent SNS placement using a percutaneous technique 
if they demonstrate more than 50% improvement 
in the number of incontinence episodes and/or 
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incontinence score over the test period. Studies have 
shown that the response to PNE prior to definitive 
implantation of the device is an important predictor 
of success.'!*!7° Although additional predictors for 
successful PNE include positioning the lead tip ante- 
rior to the sacral cortex and low amplitude of sensory 
threshold during PNE, specific patient characteristics 
and selection factors associated with success are not 
well studied.'?! 

SNS is one of the few surgical techniques that 
involves a trial of therapy allowing both the clinician 
and patient to evaluate the treatment prior to pro- 
ceeding with a definitive procedure. Test lead stimu- 
lation is relatively inexpensive, fully reversible, and 
easy to remove without anesthetic. Temporary test 
lead stimulation also allows insertion of leads on right 
and left sides at the S3 level to ascertain which side 
may have the best clinical response prior to place- 
ment of the permanent lead. Adverse events follow- 
ing placement of permanent SNS leads include pain 
at implantation site (3%—42%),!” lead migration 
(16%), lead repositioning and replacement (15%), 
infection (5%), and adverse stimulation (5%).!77 A 
reoperation rate of 33% mainly secondary to pain and 
infection has been reported and permanent electrode 
removal is required in 9% of patients.!?? Introduction 
of tined leads and gluteal placement of the SNS 
have since decreased the incidence of adverse events 
and reoperation rates.'*”!*4 Disadvantages of SNS 
include lifetime of the battery (5-8 years) and need 
for reoperation to change the battery and cost of the 
device; however, recent cost analysis studies sug- 
gest that the benefits associated with SNS for FI are 
cost-effective. !7%17° 


Indications 

The indications and contraindications used by most 
centers for use of SNS for FI are outlined in Table 9-2. 
It is worth noting that the indications continue to pro- 
gressively expand. 


Outcomes 


Sacral Nerve Stimulation Versus Optimal Medical 
Therapy. SNS has been advocated as a safe and 
effective therapy for severe FI with minimal mor- 
bidity.'°%127!2° Tjandra et al.” performed a random- 
ized controlled trial comparing the effect of SNS 
(60 patients) to optimal medical therapy (60 patients) 
(bulking agents, dietary management, and pelvic floor 
exercises) on quality of life and number of incontinence 
episodes in patients with severe FI. Of the 53 patients 
who underwent permanent implantation, the mean 
incontinent episodes per week decreased from 9.5 to 
3.1, mean incontinent days per week decreased from 
3.3 to 1, and 25 (47.2%) patients achieved perfect 
continence at 12-month follow-up. In contrast, no 
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Table 9-2 Patient Selection Criteria for Sacral 
Nerve Stimulation 


Indications 

1. Fecal incontinence: 

a. >1 episode per week (confirmed on 2-wk diary) 
or 

b. Impaired quality of life due to incontinence 

2. Failed optimal conservative therapy 

3. Can be either urge or passive fecal incontinence— 
but not isolated flatus incontinence 

4. Can include patients with comorbid urinary 
incontinence or comorbid anal pain 

5. Sphincter defect no greater than one-third 
of the circumference 


Contraindications 

1. Complete spinal cord injury 

2. Bleeding diathesis 

3. Anatomical abnormality precluding implant 
(eg, severe scoliosis) 
Anal or rectal surgery within 6 mo 
Comorbid diarrhea of uncertain cause 
Full thickness rectal prolapse 
Anorectal malformation 
Colostomy or ileostomy 
Inability to comply with long-term follow-up 
. Severe skin disease affecting spine or buttocks 


SOONAMA 


= 


significant improvement in FI and FI quality-of-life 
scores occurred in the medical therapy group. 


External Anal Sphincter Defect Versus Intact External 
Anal Sphincter. The initial indications for SNS were 
confined to patients with functionally weak but struc- 
turally intact external anal sphincter and pelvic floor 
function as detected by EAUS or MRI. This indication 
has evolved over time with more recent studies report- 
ing positive outcomes with SNS irrespective of the 
presence and degree of sphincter disruption. 1?%127:130-136 

In one prospective study, 53 patients with severe FI 
were categorized into two groups based on sphincter 
defect: external anal sphincter defect (n = 21) versus 
intact sphincter group (n = 32). All received SNS 
and at 12-month follow-up, all 53 patients reported 
some improvement, with 68.2% with sphincter defects 
and 72% without sphincter defects reporting more 
than 50% improvement in weekly incontinence epi- 
sodes. Quality-of-life scores, use of incontinence pads, 
and fecal incontinent scores also improved in both 
groups. These results are in agreement with other 
studies, which support that the presence and degree 
of external anal sphincter defect (up to 120°) does not 
compromise the results of SNS.131137-140 


Sphincteroplasty Versus Sacral Nerve Stimulation. 
Studies comparing the efficacy between SNS and 


sphincteroplasty for FI are limited to retrospective 
studies and long-term comparative data are lacking. 


Internal Anal Sphincter Defect Repair Versus Sacral 
Nerve Stimulation. IAS injuries are common following 
childbirth and are present in up to 65% of women expe- 
riencing persistent postpartum FI detected on endo- 
anal ultrasonography.°!*! Other causes of IAS defects 
include iatrogenic, accidental, or penetrative inju- 
ries.®!4-146 "Treatment is primarily conservative includ- 
ing dietary advice, antidiarrheal medication, physical, 
and behavioral biofeedback therapy.'**!*° These mea- 
sures have been reported to result in full continence 
in one-third of patients with improved continence in 
50% of subjects.'*”7 Overlapping sphincteroplasty with 
en bloc repair of the IAS is the first-line surgical treat- 
ment if a coexisting EAS defect is present. However, 
surgical repair for isolated IAS defects is not routinely 
performed due to poor anatomical and functional out- 
comes.°”°8 Sphincter augmentation using injectable 
biomaterials have been used in patients with passive 
FI secondary to IAS dysfunction with varying results, as 
described previously.°©!°7148:149 Few studies have evalu- 
ated the role of SNS in women with IAS defects. 


Sacral Nerve Stimulation in Pudendal Neuropathy. 
Pudendal nerve injury secondary to obstetric trauma 
is known to be an important component to the subse- 
quent development of FI amongst women. Pudendal 
nerve injury can be quantified using pudendal nerve 
terminal motor latencies (PNTML); however, the 
clinical relevance of these tests remains controversial 
due to poor reproducibility and unknown validity. 
Some evidence suggests that an abnormal PNTML is 
a predictor for poorer outcome following anal sphinc- 
ter repair.'°° For SNS, it was previously believed that 
an intact neuromuscular pathway was a prerequisite 
for a successful outcome.!°* However, studies have 
reported that patients with pudendal neuropathy can 
still have significant improvement in FI symptoms 
after SNS. 120139 


Sacral Nerve Stimulation in Pelvic Floor Injury. It has 
recently been reported that besides anal sphincter 
defects, pelvic floor injury in the form of puborectalis 
muscle or levator ani plate avulsions can be found in 
up to 72% of patients with FI.!°!!°? This has in turn 
led to the question of whether SNS is worthwhile 
in patients with these types of pelvic floor injury. Small 
studies suggest that patients with pelvic floor injury 
can still benefit from SNS, but long-term studies are 
lacking. 


Posterior Tibial Nerve Stimulation 


Peripheral neuromodulation of sacral nerve roots indi- 
rectly via posterior tibial nerve stimulation (PTNS) 


was first described in 1983 by McGuire et al.’ in 
patients with urinary incontinence. Since then stud- 
ies have reported encouraging results for urinary 
urgency, frequency, nonobstructive urinary retention, 
and chronic pelvic pain.’**!>" In 2003, Shafik and col- 
leagues!** were the first to propose the use of PTNS for 
FI, reporting a functional success in 78% of patients 
after a four-week treatment period. 

The posterior tibial nerve is a mixed sensory-motor 
nerve that arises from the ventral branches of the ven- 
tral rami of the fourth and fifth lumbar and the first, 
second, and third sacral nerves. As the nerve contains 
fibers from the sacral nerves, stimulation of its periph- 
eral fibers at the ankle transmits impulses to the sacral 
nerves and directly innervates the bladder, urinary 
sphincter, rectum, and anal sphincter. Possible theo- 
ries on mechanism of action include improved pelvic 
blood flow, change in neurochemical environment of 
neurons along the sacral pathways,!**!® altered rectal 
sensory perception, suppression of uninhibited rectal 
contractions and sphincter relaxations, and upregula- 
tion of striated muscle function allowing generation 
of increased maximum squeeze pressure.!**!%' The 
optimal number, timing, and duration of PTNS ses- 
sions in FI are yet to be determined. 160-163 

In comparison to SNS, PTNS is noninvasive and 
technically simpler to perform. PTNS can be car- 
ried out as an outpatient procedure or possibly even 
by the patient at home. It has been suggested that 
in order to minimize patient inconvenience, surface 
electrodes instead of needle electrodes could be used. 
However, some critics argue that needle electrodes 
achieve better therapeutic effects as they are closer to 
the nerve fibers. PT'NS results in symptom improve- 
ment lasting weeks to months posttreatment in 
comparison to deactivation of the sacral nerve mod- 
ulator, which results in immediate recurrence of FI 
symptoms. PTNS is also estimated to cost less than 
SNS; Kingler et al.'®* estimated the cost of PTNS to 
be less than a tenth of SNS. However, PTNS often 
requires a greater number of hospital or office vis- 
its, and the long-term outcomes are still unclear. It 
is also unknown what the optimal number, timing, 
and duration of a course of PTNS for FI should 
be. Despite some small, early, encouraging studies, 
larger, long-term studies are needed. 


Primary Sphincter Repair 


Traditionally, primary obstetric sphincter tears have 
been repaired at the time of injury by trainee obstetri- 
cians using the technique of end-to-end approxima- 
tion of the torn anal sphincter ends with interrupted 
or ‘figure of 8’ sutures. Despite correct initial diagnosis 
and primary repair, up to 50% of women continue to 
suffer alteration in fecal continence.*® 
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Parks and McPartlin first described the overlap 
technique in 1971, as end-to-end repair was associ- 
ated with “almost uniform failure.”'®”' Although the 
overlap technique has been credited with good short- 
term results in secondary repair, long-term follow- 
up has shown a five-year success rate of only 50%.!° 
Sultan et al.!% conducted a pilot study to evaluate the 
feasibility and outcome of primary obstetric sphinc- 
ter repair using the overlap technique and reported 
a significantly better clinical outcome (8% vs 41%), 
higher maximum resting and squeeze anal pressure, 
and fewer anal sphincter defects when compared with 
matched historical controls who had previously under- 
gone end-to-end repair.’ 

Since this study was published, three randomized 
controlled studies comparing the overlap to end-to- 
end repair technique have been conducted with con- 
flicting results. A Cochrane review in 2006!” stated 
that the overlap technique seems to result in fewer 
incontinence symptoms but that it would be inappro- 
priate to recommend one method of repair in favor 
of another. Fitzpatrick et al.!"! failed to show any sig- 
nificant difference in three-month outcome between 
the two methods of primary repair (58% vs 49% 
incontinence in end-to-end vs overlapping groups) 
in primiparous women. These findings were in agree- 
ment with Williams et al.!”? who reported low mean 
continence scores at three-month follow-up in both 
groups. Interestingly, Williams et al.'’? demonstrated 
fewer ultrasound defects postrepair (28% in end-to- 
end repair vs 20% in overlap repair) compared with 
Fitzpatrick et al.‘ (70% in end-to-end repair vs 
62% in overlap group). In contrast, Fernando et al.'® 
reported that primary overlap repair compared to end- 
to-end repair is associated with a significantly lower 
incidence of FI (0% vs 24%), fecal urgency (4% vs 
32%), and perineal pain (0% vs 20%) at 12-month 
follow-up. It is difficult to directly compare these three 
studies, as the patient populations (primiparous vs 
multiparous), level of surgical experience (obstetri- 
cians vs “expert gynecologists”), length of follow-up, 
and type of sphincter defect were variable. 

The IAS is a smooth muscle and contributes sig- 
nificantly to the resting anal sphincter pressure, which 
is critical to anal continence. IAS dysfunction is asso- 
ciated with symptoms of passive soiling and flatus 
incontinence. However, mixed symptoms can occur 
as a result of combined defects of the external and 
IASs during third and fourth degree tears. Research 
has shown that a persistent defect of the IAS follow- 
ing repair of a third or fourth degree tear is associated 
with FI. "+ 

Traditionally, the IAS is not separately identified 
during a primary repair and tends to be included in a 
single repair involving both sphincter muscles. One of 
the possible reasons may be due to the fact that many 
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obstetricians have difficulties identifying the IAS and 
major general obstetric textbooks fail to provide any 
indication on how to identify and suture the IAS.’ 

Sultan et al.!°° reported a decreased incidence of 
FI by suturing of the external anal sphincter and IAS 
separately. However, failure of repair was high with 
44% (12 of 27) of women having a persistent IAS 
defect on ultrasonography at three-month follow-up. 
In contrast, Fitzpatrick et al.!™! did not identify the 
IAS or separately repair a defect if present in their ran- 
domized study comparing overlap and conventional 
end-to-end repair. They reported incontinence rates 
three months postdelivery of 58% comparable to the 
49% reported by Sultan et al.,'° hence, indicating that 
separate repair of IAS defects is often unfavorable. 
Logically, the identification and separate repair of an 
IAS tear should result in a better outcome and con- 
tinued efforts should be made by obstetricians to seek 
and repair a defect in the IAS.'” 

It remains unclear which method of primary sphinc- 
ter repair is most efficacious for treating obstetric 
sphincter injury. Recent guidelines issued by the Royal 
College of Obstetricians and Gynaecologists'® were 
unable to make clear recommendations and advise use 
of either method of repair with equivalent outcome 
along with separate repair of an internal sphincter 
defect with interrupted sutures. More follow-up stud- 
ies are needed to evaluate overlap and end-to-end pri- 
mary repairs of anal sphincter defects for long-term 
outcomes. 


Secondary Sphincter Repair 


For many decades, secondary surgical sphincter 
repair in the form of overlapping sphincteroplasty to 
restore muscle continuity was traditionally performed 
by colorectal surgeons in patients with FI with an 
external anal sphincter defect. In patients with coex- 
isting IAS disruption, en bloc repair along with the 
external anal sphincter is performed. Despite its long 
history and satisfactory short-term results, sphincter 
repair has recently been criticized due to unpredict- 
able and poor long-term follow-up. In general after 
overlapping sphincter repair, 51% to 76% of patients 
will report minor incontinence and 24% to 49% will 
report major incontinence or incontinence to liquid 
and/or solid stool at 12-month follow-up. At even 
longer term follow-up (range 69-120 months), 11 
to 48% will report minor FI and 52% to 89% will 
report major FI, suggesting that success rates deterio- 
rate with time. Only 20% will report being fully conti- 
nent at 10-year follow-up after secondary overlapping 
sphincter repair.'7° 

The causes of early failure of sphincter repair may 
relate to poor surgical technique including hematoma 
formation, wound infection, lack of a tension-free 


repair, denervation injury during sphincter dissection, 
and pudendal nerve stretching.'°*!’7 The causes of 
long-term failure have been hypothesized to be due to 
multiple occult factors including progressive sphincter 
atrophy, undetected second sphincter injury, or unilat- 
eral or bilateral pudendal neuropathy. 178-18! 


Recurrent/Refractory Anal Incontinence 


Women who suffer recurrent or refractory anal incon- 
tinence after conservative management or surgical 
management are challenging to treat. The procedures 
discussed briefly below represent treatments that have 
potential to improve anal incontinence symptoms but 
may be more morbid procedures and/or novel treat- 
ments still being investigated. 


Neosphincter Implantation 

Sphincter replacement with dynamic graciloplasty or 
artificial bowel sphincter is used as salvage therapy in 
patients with debilitating incontinence in which alter- 
native therapies have failed. Both interventions are 
complex and associated with high complication and 
low success rates. !*:!6? Patients need to be highly moti- 
vated and prepared psychologically and emotionally 
to undergo multiple operations with the possibility of 
ultimate procedural failure necessitating a permanent 
colostomy. 


Dynamic Graciloplasty 

The technique of gracilis muscle transposition to func- 
tion as a neosphincter was first described by Pickrell 
et al.'8* in 1952. Dynamic graciloplasty was devised to 
convert the type II or fast twitch, fatiguable fibers of 
skeletal muscle to type I, slow twitch, fatigue-resistant 
fibers of the anal sphincter, hence, providing continu- 
ous muscle stimulation without the need for con- 
tinuous conscious effort by the patient and allowing 
deactivation of the pulse generator by telemetry on 
patient defecation. 


Outcomes. The results of dynamic graciloplasty for 
FI, as reported in the 8 largest reported series are 
summarized in Table 9-3.'°*!°? It must be noted that 
direct comparison between reported studies is not 
possible due to variation in patient selection criteria, 
technique of stimulation, stimulation protocols and 
stimulators, and means of data collection. 


Complications. The three main categories of com- 
plications are technical, infection, and physiologic'®’ 
(Table 9-4). 


Artificial Bowel Sphincter 
The device consists of an inflatable cuff placed around 
the anal canal, a pressure regulating water-filled 
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Table 9-3 Summary of Results After Dynamic Graciloplasty 


No. of 
Reference Year Patients 
Cavina et al."® 1990 47 
Cavina'® 1996 81 
Geerdes et al.'8’ 1996 67 
Cavina et al.188 1998 98 
Madoff et al.18? 1999 128 
Baetan et al.’ 1991 97 
Wexner et al.'%! 2002 88 
Tillin et al.1% 2006 49 


Length of 

Follow-up, 

months Success, %* 
Not specified 88 
Mean 79 90 
Mean 32 78 
Median 55 87 
Median 24 66 
Median 12 64 
24 56 
24 66 


*Success was defined variably by different studies ranging from “good and fair function” to “continence”. 


balloon and a control pump implanted in the scrotum 
or labia majora. The device remains inflated until the 
patient wishes to defecate at which point the cuff is 
deflated by activation of the pump. 


Outcomes. Recent studies report significant improve- 
ment in continence following artificial bowel sphincter 
implantation (Table 9-5).'°*!°8 Once again, comparison 
between studies is difficult due to small patient groups 
and different continence grading scales used. 


Complications. Infection, erosion, and mechanical 
failure of the device have remained significant prob- 
lems in the majority of the reported series.!°*1°° 


Myoblast Cell Injection 

The injection of autologous cells was first used in 
treatment of stress urinary incontinence in animals 
and humans in 2004.2 The advantages of the use 
of autologous cells compared to embryonal stem cells 
include bypassing of ethical concerns and avoidance 


of adverse events related to injection of foreign mate- 
rial. Frudinger et al.’ are the first to report the clini- 
cal effects of autologous myoblast injection to treat 
anal incontinence secondary to obstetric trauma. The 
procedure was tolerated by all ten volunteers who 
underwent injection with no adverse events observed. 
At 12-month follow-up, FI and quality of life were 
improved. No significant change in anal squeeze pres- 
sures or thickness of any sphincter component pre- 
and postinjection was observed. Further randomized 
controlled studies using sham injection and varying 
doses are required to determine the wide spread clini- 
cal use of this minimally noninvasive treatment. 


SECCA Procedure 

The use of radiofrequency energy to the anal canal 
(the SECCA procedure) in the treatment of FI was 
first reported in 2002.7 Small, preliminary studies 
have reported improvement in FI symptoms following 
this procedure, but long-term efficacy and safety data 
are lacking. 


Table 9-4 Complications Associated with Electrical Stimulation of Transposed Skeletal Muscle 


Technical Complications 

Fibrosis around electrode 

Displacement of electrode and/or simulator 
Fracture of lead 


Short battery life of stimulator 


Infectious Complications 
Infection of lead 

Infection around stimulator 
Perianal infection 


Infection and cellulitis of the 


Physiologic Complications 
Overflow incontinence 
Soiling 

Nondistending rectum 


Strong peristalsis 


thigh wound 


Poor contraction of distal muscle 
Perforation of anal canal 
Inability to stimulate transposed muscle 


Loose anal wrap 


Reprinted with permission from Ref.'®? 


Severe constipation 
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Table 9-5 Functional Outcome in Published Literature Following Artificial Bowel Sphincter 
Implantation 


Wong et al.'”*# 1996 7 
Lehur et al.1%48 2000 20 
O’Brien and Skinner’? 2000 10 
Vaizey et al.175 1998 5 
Dodi et al.'?7* 2000 6 
Ortiz et al.1°8+ 2002 15 


Values are *mean (range) or tmean (SD). 
#Cleveland Clinic Florida Scale. 
SAmerican Medical incontinence score. 
n.a., not assessed. 


Puborectalis Sling Procedures 
The puborectalis muscle and adequate anorectal angle 
both play important roles in the maintenance of fecal 
continence. Two new procedures have been described 
over the past decade for the repair of the puborectalis 
muscle and the anatomical restoration of the anorectal 
angle. 205.206 

In 2004, Yamana and colleagues?” described a new 
procedure called perineal puborectalis sling opera- 
tion. They inserted a polyester stretch mesh sling to 
accentuate the anorectal angle, and hence improve 
continence. A preliminary small study suggests 
improvement in FI symptoms and reduction in the 
median anorectal angle on postoperative defecogra- 
phy after the puborectalis sling operation. One patient 
developed a rectal ulcer requiring removal of the sling. 
Most recently, in a single case report, Shobeiri et al.?° 
described a novel surgical technique for the point 
specific repair of symptomatic unilaterally avulsed 
puborectalis muscle using autologous fascia lata. 


Colostomy 

Formation of a permanent stoma is often seen as a 
last resort for the patient when all other interventions 
for FI have failed. Despite the possible advantage of 
simplicity in bowel management with a stoma, many 
patients have difficulty in accepting the stigma of per- 
manent diversion. Nevertheless, for some patients a 
stoma is a positive change in comparison to the social 
isolation of FI.?07:208 
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Defecatory Dysfunction 


Gena Dunivan and William Whitehead 


DEFINITION 


Defecatory dysfunction is an ill-defined term that 
encompasses a broad range of symptoms related to 
infrequent or hard stools and difficult or incomplete 
evacuation of the rectum. Patients generally lump these 
together and think of them collectively as symptoms of 
“constipation;” when healthy young adults were asked 
what they mean by “constipation,” they referred, in 
descending order of frequency, to straining, hard stools, 
“want to but can’t,” infrequent stools, abdominal dis- 
comfort, and “haven’t finished.!” Unfortunately, the 
symptoms reported by patients are not a reliable guide 
to the pathophysiologic basis of their symptoms or 
the choice of optimal treatment. Consequently, the Rome 
Foundation” recommended a two-tiered basis for evalu- 
ating constipation: Patients are first asked how many of 
six commonly reported symptoms of constipation they 
experience at least 25% of the time, and if they endorse 
two or more of these symptoms and rarely experience 
diarrhea, they are said to have clinically significant or 
“functional” constipation (Table 10-1). If patients meet 
these symptom criteria for functional constipation and 
fail to respond to a trial of conservative treatment and 
laxatives, physiologic testing is recommended to further 
define the pathophysiologic basis of their constipation 
and to choose an appropriate treatment. 


Key Point 


e Defecatory dysfunction encompasses a broad range 
of symptoms related to infrequent stools and diffi- 
cult or incomplete evacuation of the rectum. 


The main causes of functional constipation can 
be divided into the four categories listed below. As 
described later in this chapter, there are different treat- 
ment indications for each of these:? 


e Slow transit constipation, in which decreased peri- 
staltic motility in the colon causes a delay in transit 
throughout the colon 

e Dyssynergic defecation, which is a functional disor- 
der in which the pelvic floor muscles paradoxically 
contract or fail to relax sufficiently to allow stool 
passage when the subject strains to defecate 

e Obstructed defecation, which is a structural disorder 
in which evacuation is impeded by factors such as rec- 
tal prolapse, intussusception, enterocele, or rectocele 

e Idiopathic constipation, in which both colonic tran- 
sit and rectal evacuation are within normal limits 
and the cause of constipation symptoms is unknown. 
(This accounts for the majority of patients.) 


Key Point 


e Functional constipation includes slow transit, dys- 
synergic defecation, obstructed defecation, and 
idiopathic constipation. 


To understand defecatory dysfunction, one must 
have a general understanding of what constitutes nor- 
mal bowel habits. This has been somewhat difficult 
given the pervasiveness of irritable bowel syndrome 
and gastrointestinal side effects of medications. A 
recent study has confirmed that the normal frequency 
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Table 10-1 Rome Ill Diagnostic Criteria 
for Functional Constipation 


Diagnostic criteria* 
1. Must include two or more of the following: 
a. Straining during at least 25% of defecations 
b. Lumpy or hard stools in at least 25% of defecations 
c. Sensation of incomplete evacuation for at least 
25% of defecations 
d. Sensation of anorectal obstruction/blockage for 
at least 25% of defecations 
e. Manual maneuvers to facilitate at least 25% of 
defecations (eg, digital evacuation, support of 
the pelvic floor) 
f. Fewer than three defecations per week 
2. Loose stools are rarely present without the use 
of laxatives 
3. Insufficient criteria for irritable bowel syndrome 


*Criteria fulfilled for the last 3 months with symptom onset at least 6 months 
prior to diagnosis. 
Reproduced with permission from Ref.'° 


of bowel movements is between three stools per day 
to three stools per week, and normal stool consistency 
as measured by the Bristol Stool Scale* is between a 
rating of three (“like a sausage but with cracks on its 
surface”) and five (“soft blobs with clear cut edges”) 


(Figure 10-1). Interestingly, even among a “normal” 
population, some amount of urgency, straining, and 
incomplete evacuation is acknowledged? and frequency 
or severity thresholds must be employed to separate 
patients with constipation requiring treatment from 
healthy individuals. Constipation is typically defined 
by physicians as having a bowel movement fewer than 
three times per week or having hard or lumpy stools as 
the usual or most common stool type. 


Key Point 


e Normal bowel movement frequency is between 
three per day to three per week. 


PHYSIOLOGY OF 
NORMAL DEFECATION 


Normal defecation is a complex physiologic process 
that depends on colonic motility, anorectal sensa- 
tion, and coordination of abdominal and pelvic floor 
musculature to produce an increase in intraabdomi- 
nal pressure and relaxation of puborectalis and anal 
sphincter muscles. Peristaltic motility in the colon 
propels indigestible food residues toward the rectum, 


Type 1 reams lumps, like nuts 

Type 2 eect Sausage-shaped but lumpy 

Type 3 Cet Like a sausage but with cracks on 
its surface 

Type 4 ——— T me es or snake, smooth 

Type 5 = ay a ee Sia clear-cut edges 

k SERBS ed with ragged edges, a 

Type 7 Entirely liquid Watery, no solid pieces. 


FIGURE 10-1 The Bristol Stool Scale. Scale used to help patients describe their bowel movements and consistency. 


(Courtesy of Sandhill Scientific.) 


which functions as a reservoir. When the colon moves 
a bolus of stool into the rectum, the resultant rectal 
distention should cause a reflex decrease in the anal 
resting pressure, which is the rectoanal inhibitory 
reflex. This decrease in pressure allows the contents in 
the rectum to be sampled by the anoderm to discrimi- 
nate whether the material is gas, liquid, or solid. 

The cerebral cortex uses this afferent information to 
determine whether it is a socially acceptable time to def- 
ecate. If it is not an acceptable time, the external anal 
sphincter and puborectalis muscles voluntarily contract 
and the smooth muscle tone of the rectum relaxes to 
accommodate and delay defecation. Increasing the vol- 
ume of rectal distention causes a stronger urge to defe- 
cate, and at high volumes of rectal distention, the resting 
tone of the striated pelvic floor muscles is also reflexively 
inhibited. Voluntary defecation is normally initiated by 
“straining” in which the abdominal wall is voluntarily 
contracted and the diaphragm lowered to increase 
intrarectal pressure. This increase in rectal distention 
triggers a reflex relaxation of the internal anal sphincter 
(smooth muscle) and a reflex inhibition of the striated 
external anal sphincter and puborectalis. In combina- 
tion, the relaxation of the internal anal sphincter and 
striated pelvic floor muscles causes rectal pressure to 
be greater than anal canal pressure and allows stool to 
pass through. This process—relaxation of the internal 
and external anal sphincters and puborectalis—can also 
be initiated by a contraction of the rectum or by the 
delivery of a large volume of stool from the descend- 
ing colon into the rectum, but normally this occurs at 
inconvenient times and is counteracted by voluntary 
contractions of the striated pelvic floor muscles.** 


PATHOPHYSIOLOGY 
OF CONSTIPATION 


Constipation can be related to congenital anomalies, 
primary causes such as irritable bowel syndrome, and 
a host of secondary causes as outlined by Chatoor 
and Emmnauel (Table 10-2).° Functional constipation 
refers to constipation in which an underlying organic 
cause or irritable bowel syndrome is not found. Given 
the variety of symptoms, patients may present along 
with the many possible aggravating factors that can 
contribute to constipation; the ROME criteria were 
developed and are used as a standard definition for 
functional constipation (Table 10-1)."° 

Constipation is a common complaint among the 
general population and should be considered a symp- 
tom rather than a disease. Population studies have 
suggested that up to 20% of people have functional 
constipation. Prevalence of functional constipation 
increases with age and women are three times more 
likely than men to have constipation.®!! 
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Table 10-2 Causes of Constipation 


Congenital 
Hirschsprung disease 
Imperforate anus 
Anorectal atresia 


Primary 
Idiopathic slow transit 
Megarectum + megacolon 
Irritable bowel syndrome—Constipation predominant 


Secondary 
Metabolic 
Diabetes 
Hypokalemia 
Hypomagnesemia 
Hypocalcemia 
Hypothyroidism 
Hyperparathyroidism 
Psychologic 
Abuse (psychologic, physical, sexual) 
Eating disorders (bulimia/anorexia nervosa) 
Affective disorders 
Pelvic pain syndromes 
Structural 
Obstructing tumor/stricture 
Intussusception 
Rectocele 
Rectal prolapse 
Neurologic 
Spinal cord injury 
Multiple sclerosis 
Parkinson disease 
Aganglionosis (Chagas disease) 
Pseudo-obstruction 
Myopathic 
Systemic sclerosis 
Amyloidosis 
Drugs 
Opiates 
Ferrous supplements 
Tricyclics 
Diuretics 
Antipsychotics 
Anticholinergic drugs 
Anti-Parkinson medication 
Others 
Dehydration 
Immobility 
Pregnancy 
Postoperative pain 


Reproduced with permission from Ref.? 


Slow Transit Constipation 


The main pathophysiologic mechanism behind slow 
transit constipation is a decrease in high-amplitude 
propagating contractions throughout the colon.!? 
The enteric nervous system regulates colonic transit; 
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however, the enteric nervous system receives input 
from the autonomic nervous system, which also 
allows for spinal-mediated reflexes and the effects of 
stress and emotion on colonic motility.? A variety of 
abnormalities in the enteric nervous system has been 
described which could account for absent or dimin- 
ished numbers of high-amplitude contractions, but 
there is as yet no consensus on the cause or causes of 
this motor abnormality. Dysmotility can also occur as a 
secondary phenomenon due to medication side effects 
(especially anticholinergic drugs) or systemic diseases. 


Dyssynergic Defecation 


Dyssynergia is a term that refers to inadequate (ie, 
less than 20%) relaxation of the pelvic floor muscula- 
ture and anal sphincters or inappropriate contraction 
of these muscles during attempted defecation. This 
causes a more acute anorectal angle and increases anal 
canal pressures, resulting in a functional outlet obstruc- 
tion. Dyssynergic defecation appears to be a learned 
or acquired dysfunction because (a) no neurologic or 
structural defect has been associated with it and (b) it is 
quickly reversed with biofeedback training (Table 10-3). 


Obstructed Defecation 


Anatomic abnormalities can also create an outlet 
obstruction. The distinction between obstructed defe- 
cation and dyssynergic defecation is that in obstructed 
defecation the pelvic floor muscles relax appropriately 
with straining, but there is a failure of evacuation due 
to either a physical impediment to evacuation (eg, 
rectal prolapse or intussusception) or a decrease in 
propulsive forces in the rectum due to bulging of the 
rectum into the vagina (eg, rectocele). 


Table 10-3 Rome Ill Diagnostic Criteria for 
Functional Defecation Disorders 


Diagnostic criteria* 
1. The patient must satisfy diagnostic criteria for 
functional constipation (See Table 10-1) 
2. During repeated attempts to defecate, must have 
at least two of the following: 
a. Evidence of impaired evacuation, based on 
balloon expulsion test or imaging 
b. Inappropriate contraction of the pelvic floor 
muscles (ie, anal sphincter or puborectalis) 
or less than 20% relaxation of basal resting 
sphincter pressure by manometry, imaging, or 
electromyography 
c. Inadequate propulsive forces assessed by 
manometry or imaging 


*Criteria fulfilled for the last three months with symptoms onset at least 
six months prior to diagnosis. (Reproduced with permission from Ref."°) 


The prevalence of evacuation difficulties has been 
reported in up to 10% of the middle-aged population.’ 
However, evacuation difficulties related to vaginal pro- 
lapse are a condition unique to women. Close to one- 
quarter of women report at least 1 pelvic floor disorder, 
2.9% reporting prolapse.'? A recent study confirmed 
that in 2010, there were 28.1 million American women 
with at least one pelvic floor disorder, 10.6 million 
with fecal incontinence, and 3.3 million with pro- 
lapse.'* It has been reported that of women seeking 
urogynecologic care, 3% have a defecatory compliant 
or fecal incontinence, the most common being incom- 
plete emptying with bowel movements and straining to 
have a bowel movement. !° 

Posterior vaginal wall prolapse has many names 
based on where the area of weakness in the tissue is and 
includes rectocele, enterocele, and perineocele. The 
term ‘rectocele’ refers to herniation of the anterior rec- 
tal wall through the posterior vaginal wall; an ‘entero- 
cele’ typically contains small bowel bulging through the 
posterior cul-de-sac;!” finally, a ‘perineocele’ refers to 
weakness of the perineal body or disruption of the peri- 
neal body’s attachments to the rectovaginal septum. 

These posterior vaginal defects are felt to contrib- 
ute to defecatory dysfunction by several mechanisms. 
Stool may become trapped in the rectocele leading to 
the feeling of incomplete emptying. A rectocele may 
also increase rectal compliance causing rectal hypo- 
sensitivity, which can worsen evacuation difficulties.’ 
Additionally, the normal expulsive forces may be redi- 
rected into the weakened area of the rectovaginal sep- 
tum rather than out through the anus, which can also 
result in stool retention, excessive straining, and incom- 
plete emptying (Figure 10-2).'* Although many women 


FIGURE 10-2 Rectocele. Weakened rectovaginal septum 
allows the rectum to bulge into the posterior vaginal wall. 
(From Ref.'® Copyright © The McGraw-Hill Companies, 
Inc. All rights reserved.) 


have asymptomatic posterior vaginal wall prolapse, 
among women with symptomatic prolapse, posterior 
vaginal wall prolapse is seen in over 50% of women 
who also have anterior and apical defects,” and many 
patients with prolapse experience symptoms of def- 
ecatory dysfunction.'®!”7 A common complaint among 
patients with posterior vaginal wall defects is the need 
to “splint” or provide manual support along the poste- 
rior vaginal wall, perineal body, or around the rectum to 
assist in defecation. 

Rectal prolapse, which is the full-thickness, cir- 
cumferential protrusion of all layers of the rectum 
through the anal opening,!®?° is another anatomical 
abnormality that can result in defecatory dysfunction 
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with constipation, evacuation difficulties, and fecal 
incontinence (Figure 10-3).?! Occult rectal prolapse or 
intussusception is defined as when there is rectal wall 
prolapse without protrusion through the anal opening.”° 
The incidence of rectal prolapse has been reported as 
2.5 in 100,000, and it is more common in women and 
increases with age. Prolapse of the rectum is highly 
associated with pelvic organ prolapse; studies have 
reported that up to one-quarter of women with rectal 
prolapse may have concomitant uterine prolapse and 
over a third may have anterior vaginal wall prolapse.'! 
The pathophysiology of rectal prolapse is not 
entirely understood but several possible risk factors or 
etiologies have been identified such as an abnormally 


FIGURE 10-3 Degree of Pactal prolapse. A, B. Saggital view of mucosal prolapse only. C, D. Saggital view of full- 
thickness prolapse associated with redundant rectosigmoid and deep pouch of douglas. (Reprinted with permission from 
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deep pouch of Douglas, weak pelvic floor and anal 
sphincter muscles, redundant rectosigmoid, pudendal 
nerve damage, and lack of normal fixation of the rec- 
tum.” Patients may present with rectal pain, mucous or 
bloody discharge, defecatory difficulties, constipation, 
fecal incontinence, or bulging from the rectum. 1619:20 


Idiopathic or “Normal Transit” 
Constipation 


Although the principal physiologic mechanisms that 
are believed to account for the symptoms of constipa- 
tion are the three described above, it must be kept in 
mind that the majority of patients who come to their 
physicians requesting treatment of constipation have 
neither evidence of significantly delayed colonic tran- 
sit nor difficulty in evacuating simulated stool from 
their rectum. They are sometimes referred to as hav- 
ing “normal transit” constipation but a better term is 
idiopathic. The physiologic basis for symptoms of con- 
stipation in these patients is not known, but they are 
presumed to have a milder type of constipation, which 
is more likely to respond to conservative management 
or laxatives compared to patients with slow transit 
constipation, dyssynergic defecation, or obstructed 
defecation. 

The relative incidence of these different types of 
constipation is not known for the general population 
because physiologic tests are required to distinguish 
between them. However, Nyam and colleagues” have 
described their findings in a series of 1009 patients with 
refractory constipation who were referred for possible 
surgical treatment of slow transit constipation with 
colectomy. These patients all underwent both transit 
studies to identify those with slow transit and anorec- 
tal manometry to identify those with dyssynergic def- 
ecation. Fifty-two patients (5.2%) had delayed transit 
alone, 22 (2.2%) had evidence of both delayed transit 
and dyssynergic defecation, 249 (24.7%) had dys- 
synergic defecation, and the remaining 597 (59.2%) 
had no quantifiable abnormality and were classified as 
having normal transit constipation or irritable bowel 
syndrome. Because these were patients referred to a 
tertiary medical center for surgical treatment, we can 
assume that the prevalence of normal transit constipa- 
tion would be even higher in patients consulting pri- 
mary care physicians, community urogynecologists, or 
gastroenterologists. 


ADDED EVALUATION 


History and Physical Examination 


Investigation into defecatory dysfunction begins with 
a thorough history and physical examination. Key 


history items that should be reviewed include the fre- 
quency, timing, and consistency of bowel movements; 
associated symptoms such as abdominal pain, bloat- 
ing, and excessive straining; the patient’s perception 
of incomplete emptying; flatal or fecal incontinence, 
and any digital maneuvers to facilitate bowel move- 
ments, including supporting the perineum or vagina 
(splinting) or digital removal of stool from the rec- 
tum. Complaints of alternating diarrhea and consti- 
pation as well as relation to food and dietary factors, 
such as amount of fiber and fluid intake, should be 
explored. Urinary symptoms and prolapse complaints 
need to be investigated as these often coexist. Finally, 
the routine use of laxatives and enemas to assist with 
bowel movements that the patient uses should also be 
assessed. A complete medical history and review of 
all medication both prescribed, over the counter and 
herbal, are paramount. Surgical history, especially 
prior pelvic, rectal, and spinal surgery, is necessary.”? 
Any history of physical and/or sexual abuse should be 
ascertained. Age-appropriate screening for colorectal 
cancer should be reviewed; currently, the American 
Congress of Obstetrics and Gynecology recommends 
colorectal cancer screening for average-risk patients to 
begin at age 50 years. Any red flags including bloody 
stools, recent onset of constipation or diarrhea, unex- 
plained weight loss, family history of colon cancer, or 
abdominal pain should trigger further work-up and 
possible referral to a gastroenterology specialist. 

The physical examination should focus on the 
abdominal and pelvic examination with particular 
attention to neurologic and musculoskeletal function. 
A detailed pelvic examination includes neurologic 
examination for S2 through S4 with a cotton swab test 
as well as the bulbocavernous reflex and perianal wink. 
The pelvic organ prolapse quantification examination 
can be utilized to evaluate for concomitant prolapse, 
along with an assessment of pelvic floor muscle func- 
tion and strength. A rectal examination is a necessity 
in the work-up of defecatory dysfunction, and involves 
the assessment for internal and external hemor- 
rhoids, rectal prolapse, anal sphincter and puborec- 
talis strength, resting and squeeze tone, evaluation of 
the rectovaginal septum for posterior vaginal prolapse, 
enterocele, and perineal body defects. 

A basic screening evaluation for dyssynergic def- 
ecation can be performed with a digital rectal exami- 
nation. While the patient is asked to bear down or 
attempt to push out the examiner’s finger, an assess- 
ment of whether the patient appropriately relaxes 
the muscles versus paradoxically squeezes around 
the examiner’s finger can be done. If the patient is able 
to relax anal canal pressure with this maneuver, dys- 
synergic defecation can likely be excluded. However, 
in this artificial setting if there is inadequate relaxation 
or inappropriate contraction, this may be related to 


patient discomfort or nervousness during the exami- 
nation and should be confirmed by anorectal manom- 
etry. Finally, if there is suspicion for rectal prolapse, 
the patient may need to be examined sitting on a toilet 
to reproduce the rectal prolapse. 

There are a variety of validated questionnaires 
available to assess constipation and quality-of-life 
measures, such as the Wexner constipation score,”* 
and bowel-related bother with pelvic organ prolapse, 
such as the Pelvic Floor Distress Inventory subscale 
of the Colorectal-Anal Distress Inventory.” These 
questionnaires are not reliable indicators of the patho- 
physiologic mechanism for the symptoms of constipa- 
tion, but they do provide an important baseline against 
which the success of treatment can be gauged, and 
they also indicate which symptoms are most bother- 
some to the patient. In some patients, depending on 
the history and presentation, it may be reasonable to 
check a complete blood count and thyroid-stimulating 
hormone. When a history of physical or sexual abuse 
is uncovered, the patient should be referred to an 
appropriate mental health provider.’ 


Trial of Medical Management 


It is important to keep in mind that the symptoms of 
constipation presented by the patient are not a reli- 
able guide to pathophysiology or treatment, and that 
approximately two-thirds of patients who consult their 
physicians for help with managing constipation will 
not be found to have abnormalities in colonic transit 
time, pelvic floor relaxation, or mechanical impedi- 
ment to evacuation. For this reason, the American 
Gastroenterological Association, the American 
College of Gastroenterology’, the American Society of 
Colorectal Surgeons”, and the Rome Foundation” all 
recommend that in the absence of red flags identified 
in the history or physical examination, the physician 
should initiate a therapeutic trial of conservative medi- 
cal management prior to further laboratory investiga- 
tions. Conservative medical management is described 
in a later section of this chapter. 


Laboratory Investigations to 
Characterize Pathophysiologic 
Mechanism 


In patients who have failed conservative medical 
management and in whom surgical or behavioral 
management is contemplated, specific physiologic 
investigations are recommended to characterize the 
pathophysiologic basis for the patient’s symptoms. 
These tests are strongly recommended because there 
is good evidence that the outcomes of two of the most 
widely employed treatments—biofeedback and subto- 
tal colectomy—are predictable based on the outcomes 
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of these tests. The majority of these tests should be 
ordered and interpreted by specialists. Below are the 
most commonly used evaluations, which a urogynecol- 
ogist should be familiar with ordering and interpreting. 


Colonic Transit Study 


A colonic transit study is a relatively simple study that 
can aid in the diagnosis of slow colonic transit. In this 
study, the patient swallows a capsule that contains 
radio-opaque markers (typically 24 markers) on spe- 
cific days and a radiograph is taken several days later 
and the markers counted. The technique, number of 
pills ingested, and timing of the radiographs depend 
on varying protocols. Importantly, the patient must 
abstain from laxatives during the study period. In the 
most commonly employed technique,” the patient 
takes one capsule (24 markers) on day one and a plain 
abdominal film is taken on day six. The remaining 
radio-opaque markers are counted. Normal is defined 
as at least 80% evacuation of markers by day 6, that is, 
less than five markers remaining in the colon, whereas 
five or more markers dispersed throughout the colon 
indicate slow transit. If five or more markers are local- 
ized in the rectosigmoid region with an otherwise 
near-normal clearance of the rest of colon, this may be 
indicative of dyssynergic defecation or obstructed def- 
ecation (Figure 10-4). Alternative techniques in which 
the patient is instructed to take a capsule each day for 


FIGURE 10-4 Radiograph of a Sitzmark study. 
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three days’! or five days’? before obtaining the radio- 
graph have been described. These techniques allow 
for a quantitative estimate of transit time in hours, 
but they have the drawback that the patient must be 
relied upon to take the capsules as prescribed without 
direct supervision; if the patient forgets to take a cap- 
sule for a day or two and then attempts to catch up 
by taking more than one capsule, the test is rendered 
uninterpretable. Transit times greater than or equal to 
70 hours are considered to be indicative of slow transit 
constipation.” 

The transit study is considered the gold standard 
for diagnosis of slow transit constipation. However, a 
recent study’ demonstrated that delayed transit can 
occur as a consequence of dyssynergic defecation 
rather than as a primary motility abnormality; this 
study showed that in patients with both delayed tran- 
sit and dyssynergic defecation, two-thirds of patients 
normalized their transit following biofeedback train- 
ing to teach them to relax pelvic floor muscles during 
defecation. Consequently, diagnostic algorithms” now 
suggest that in patients who have both delayed transit 
and dyssynergic defecation, the dyssynergic defeca- 
tion should first be treated with biofeedback, and the 
diagnosis of slow transit constipation reserved for those 
who do not have improvement in symptoms or normal- 
ized transit. 


Anorectal Manometry 


Anorectal manometry is considered the gold standard 
test for evaluation of anal and rectal function as well 
as rectoanal coordinated activity. It provides informa- 
tion on anal canal pressure at rest and with volun- 
tary squeeze, thresholds for rectal sensations of pain 
and urgency, and information on the coordination of 
pressures in the rectum and anal canal. Key compo- 
nents of the equipment are (1) a flexible catheter with 
solid-state pressure transducers that can be positioned 
from top to bottom of the anal canal, and a balloon 
attached to the end of the catheter that can be inflated 
in the rectum via an external hand-held syringe or 
pump; (2) a computer software program that cues the 
operator at each step of the test procedure, records 
operator comments, displays the pressures from all 
transducers in real time on a computer screen, stores 
all values for later reanalysis, and generates a report 
for the physician; and (3) hardware consisting of a 
computer, screen, and printer. An optional probe 
consisting of an acrylic anal plug with stainless steel 
plates mounted in its surface to record averaged elec- 
tromyographic (EMG) activity from the striated pel- 
vic floor muscles surrounding the anal canal may also 
be included (Figure 10-5). The test protocol involves 
recording anal canal pressures at rest, when squeezing 
to prevent stool passage, when distending the rectum 


FIGURE 10-5 Anorectal equipment. Cart with equipment 
and monitor and solid-state probe. (Courtesy of Sandhill 
Scientific.) 


with different volumes of air in the balloon, and when 
straining to defecate. Averaged EMG activity is also 
recorded during rest, squeeze, and strain to defecate 
maneuvers. A finding that the patient does not relax 
anal canal pressures (and averaged pelvic floor EMG) 
by at least 20% of baseline when straining to defecate 
is diagnostic of dyssynergic defecation (Figure 10-6). 
A finding that resting anal canal pressures do not 
decrease when the rectum is distended would suggest 
Hirschsprung disease, which is a congenital cause of 
severe constipation.’? 

Anorectal manometry is also used in the evaluation 
of patients with other pelvic floor disorders including 
fecal incontinence and chronic proctalgia. Methods 
for evaluating these other patient groups are discussed 
elsewhere.*®*” Normal values for anorectal manometry 
vary somewhat based on gender, age, and technique 
used. In the past each institution had to develop its 
own criteria for what is normal by testing a large num- 
ber of healthy individuals because different institutions 
used different catheters and equipment.** However, 
this problem has been largely overcome by standard- 
ization of catheters and computer software for calcula- 
tion of values. 
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FIGURE 10-6 Anorectal manometry tracing. A. Normal tracing—with patient straining there is appropriate relaxation of 
the distal anal canal pressures. B. Dyssynergia—with patient straining there is an inappropriate rise in the distal anal canal 
pressures. (Used with permission from Ref.’). 
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FIGURE 10-7 Defecograms of rectocele. A. Defecogram with strain, moderate-sized rectocele present, note the radio- 
opaque tampon. B. Defecogram after strain, residual air and barium within the rectocele. 


Balloon Evacuation Test 


This is a simple physiologic assessment of the ability 
to defecate. A small balloon on the end of a soft plastic 
tube is placed in the rectum and filled with 50 mL 
of water at approximately body temperature, and the 
patient is asked to attempt to expel the balloon in pri- 
vate on a commode. The time required to expel the 
balloon is measured with times greater than two min- 
utes being defined as abnormal. The balloon expulsion 
test has been shown to have high sensitivity and posi- 
tive predictive value for dyssynergic defecation.” 


Defecography 


The unique value of defecography is its ability to iden- 
tify causes of obstructed defecation such as rectocele, 
enterocele, and rectal prolapse. It may also be used 
to confirm pelvic floor dyssynergia during straining to 
defecate but it is less sensitive than anorectal manome- 
try for this purpose. Defecography may also be used to 
assess the patient’s ability to evacuate simulated stool 
from the rectum, although the balloon evacuation test 
is preferred for this, as it is less costly and does not 
involve radiation exposure. 

The procedure for barium defecography commonly 
includes having the patient drink an oral contrast to 
opacify the small bowel 30 to 45 minutes before the 
procedure. Barium paste mixed with Metamucil or 
some other thickening agent is then introduced into the 
rectum with a catheter. The use of a bowel prep and/or 
radio-opaque tampons is institution-dependent. The 


patient sits on a radiotranslucent commode next to the 
fluoroscopic table, and static images are taken at rest, 
pulling in as if to prevent defecation, pushing or strain- 
ing as if defecating but with the pelvic floor muscles 
contracted to prevent leakage, and finally images are 
taken during and after attempts to evacuate the con- 
trast from the rectum by defecating. Continuous video 
fluoroscopic images are also obtained during evacua- 
tion of the contrast. If the patient does not empty all of 
the contrast from the rectum, she is asked to repeat the 
straining maneuver for at least three attempts. 

Defecography can identify rectoceles, enteroceles, 
and rectal prolapse (Figure 10-7). Asymptomatic recto- 
celes have been reported in 20% of women, and there- 
fore only those greater than 2 cm in depth should be 
considered abnormal. Dyssynergia may also be seen 
on defecography by lack of pelvic floor descent, inap- 
propriate puborectalis contraction, or prolonged and 
incomplete evacuation.***° An alternative to barium 
defecography is magnetic resonance imaging (MRI) 
defecography, which may provide better resolution of 
soft tissue. However, MRI defecography must usu- 
ally be done in a supine position rather than sitting 
on a commode, and this may affect the results of the 
test. MRI defecography has so far not been shown to 
provide superior diagnostic information compared to 
barium defecography. 


Needle Electromyography 


Needle EMG can be used to test innervation of skel- 
etal muscles of the pelvic floor and identify sphincter 


injury. This test is used primarily in the evaluation of 
patients with fecal incontinence and would rarely be 
used to assess patients with symptoms of constipation. 
Fine wires, insulated except at the tip, are injected 
into striated pelvic floor muscles with syringe needles 
and manipulated until they record from single motor 
units. Needle EMG is typically used to map the pres- 
ence or absence of striated muscle within the external 
anal sphincter as an assessment of obstetric damage 
or other trauma. Needle EMG testing is usually per- 
formed by a neurologist and is not appropriate for rou- 
tine clinical practice. 


Colonoscopy 


The American Cancer Society recommends that 
all average-risk individuals begin colorectal cancer 
screening at 50 years of age. There are many screening 
options available; however, in the focus of the evalua- 
tion of defecatory dysfunction, the most important to 
understand is the gold standard, which is colonoscopy. 
In addition to routine colorectal cancer screening, 
other concerning symptoms that should trigger evalu- 
ation include changes in bowel habits, recent onset 
of defecatory issues, bloody stools, rectal bleeding, 
abdominal pain, or weight loss.*! The need to consider 
a colonoscopy for work up of defecatory dysfunction 
depends on patient presentation. For example, patients 
with rectal prolapse should have colonoscopy to evalu- 
ate for rectal polyps, tumors, or colitis.'° Colonoscopy 
should be performed by a board-certified gastroen- 
terologist. Patients should be appropriately counseled 
and instructed on a clear liquid diet for 24 hours 
before procedure and given a bowel preparation. 
Common bowel preparations include 4 L of polyeth- 
ylene glycol-electrolyte lavage solution, PEG-ELS, 
(such as GoLYTELY, NuLytely, TriLyte), or 2 L of 
reduced-volume PEG-ELS (such as HalfLytely), and 
bisacoldyl tablets (coadministration of irritant laxa- 
tive). Colonoscopies are performed with sedation; a 
colonoscope is inserted into the anus and advanced 
through the entire colon and biopsies may be taken as 
indicated. 


Nonsurgical Treatment 
Education/Lifestyle Changes 


Treatment for constipation and evacuation disorders 
typically begins with conservative measures, which 
include lifestyle changes and education. Patients 
should be educated on the importance of daily exer- 
cise and adequate water and fiber intake. Appropriate 
hydration is an important factor in stool consistency, 
and therefore patients should be encouraged to 
drink eight glasses of water per day. Fiber also has 
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Table 10-4 Sources of Fiber 


Oranges, apples, Green beans, dark great 


broccoli, berries leafy vegetables 


Fruit skins, root 
vegetable skins 


Whole-wheat products 
Wheat and corn bran 


Root vegetables— 
potatoes and carrots 


Dried beans and peas 
Oatmeal 

Nuts 

Barley, oats, and rye 


Whole grains 

Seeds and nuts 
Celery, zucchini, beans 
Bran fiber 


Psyllium husk 
Methyl cellulose 


a bulking effect on stool via an osmotic effect. The 
typical American diet is low in fiber. Patients should 
be advised to slowly increase their fiber intake to a 
goal of 25 to 30 g of fiber per day. Soluble fiber may 
have less bothersome side effects; insoluble fiber has 
greater stool bulking ability, but symptoms of bloat- 
ing may be worse (Table 10-4). Psyllium has been 
found to increase stool frequency and has been given 
a grade B recommendation by the American College 
of Gastroenterology task force.” 

Other areas for patient education involve proper 
toileting. Patients should be encouraged to create 
a daily routine, such as attempting to have a bowel 
movement two times per day, usually 30 minutes 
after a meal to maximize the effect of the gastrocolic 
reflex. Education should also include not ignoring 
or delaying the need to defecate, appropriate toilet- 
ing position (feet supported firmly rather than dan- 
gling, with elbows resting on knees), and the correct 
use of abdominal and pelvic muscles with attempted 
defecation.” Even patients with evacuation disorders 
secondary to structural abnormalities, such as a rec- 
tocele, may have improvement from these lifestyle 
changes and education. 


Medications 


In patients with constipation, the next line of therapy 
may include medications. Medications for consti- 
pation include stool softeners, stimulant laxatives, 
osmotic laxatives, and newer agents. Stool softeners 
such as docusate sodium work by promoting the addi- 
tion of water into the stool to form a softer mass by 
decreasing the surface tension of the stool. They rarely 
work alone and are usually used in combination with 
stimulant laxatives. Stimulant laxatives, available as 
both oral and rectal suppository forms, act by increas- 
ing bowel peristalsis, particularly colonic motility, and 
secretion. Stimulant laxatives include senna, bisacodyl, 
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and glycerine.*? Long-term use can cause melanosis 
coli, which is a dark brown pigmentation of the colonic 
mucosa. Melanosis coli is benign. 

Osmotic laxatives include inorganic salts, sug- 
ars, or alcohols. These are substances that are poorly 
absorbed by the gastrointestinal tract and cause the 
osmotic retention of fluid within the gastrointestinal 
tract. Commonly used osmotic laxatives are magne- 
sium hydroxide, lactulose, and polyethylene glycol 
(PEG). Lactulose is metabolized by bacteria in the 
colon and causes bloating, which limits its tolerabil- 
ity. PEG is a large polymer that is both metabolically 
inert and not degraded by bacteria. The dose can also 
be safely titrated for effectiveness. Several studies have 
confirmed its superiority in improving stool consis- 
tency and frequency over placebo, and the Cochrane 
collaboration concluded that PEG is the preferred 
treatment for chronic constipation.*?** 

In 2000, the American Gastroenterological Asso- 
ciation published treatment guidelines for normal 
transit constipation, slow transit constipation, and 
pelvic floor dysfunction.” They recommend starting 
with increasing fiber and milk of magnesium, followed 
by bisacodyl, and then finally lactulose or PEG for 
constipation. 

There are several new agents available as well. 
Lubiprostone selectively activates a chloride chan- 
nel that is located on the epithelial membrane of the 
gastrointestinal tract to increase chloride and water 
secretion into the lumen. It has been found to be 
superior to placebo for improving stool consistency, 
increasing the number of spontaneous bowel move- 
ments, as well as decreasing straining.” Serotonin 
type 4 (5HT-4) receptor agonists promote peristal- 
sis, and two of them—cisapride and tegaserod—were 
formerly approved for the treatment of chronic con- 
stipation; however, both have now been withdrawn 
because of cardiovascular side effects and increased 
risk of ischemic colitis. Another 5H'T-4 agonist, pruca- 
lopride, has not been found to have these side effects 
in clinical trials and is approved for use in chronic 
constipation in Europe.*® Prucalopride has not yet 
been approved by the Food and Drug Administration 
for use in the United States. 


Biofeedback 


Multiple randomized controlled trials have shown 
that pelvic floor biofeedback is the treatment of 
choice for patients with dyssynergic defecation; bio- 
feedback was shown to be superior to the laxative, 
PEG,” superior to placebo tablets and diazepam, a 
skeletal muscle—relaxing drug,** and also superior to 
sham biofeedback and standard care. However, bio- 
feedback is not effective for patients with slow transit 
constipation. *# 


Pelvic floor biofeedback is instrument-guided 
behavioral training to teach patients how to voluntarily 
control physiologic responses. The instruments provide 
visual displays of anal canal pressure or anal sphinc- 
ter EMG. These are used to help guide the patient to 
appropriately relax the striated pelvic floor muscles 
during defecation. The main goal of biofeedback is to 
correct dyssynergia. Because biofeedback is based on 
motor skills learning, it requires a motivated patient 
and an experienced therapist. The number of sessions 
and length of therapy vary by centers. Typically, patients 
will need four to six sessions each lasting 45 minutes 
to one hour. Occasional reinforcement may be needed 
after the initial therapy has been completed. The steps 
of biofeedback described by Whitehead et al. include:? 


1. Patient education 
e Patients are taught the normal physiology of def- 
ecation and what they may be doing incorrectly. 
2. Straining training 
e Patients are taught to increase intraabdominal 
pressure by closing the glottis, lowering the dia- 
phragm, and contracting abdominal wall mus- 
cles when attempting to defecate. Feedback on 
rectal balloon pressure or abdominal wall EMG 
during straining is used to guide this training. 
3. Pelvic floor relaxation training 
e By providing electronic feedback on anal canal 
pressure or pelvic floor EMG, the patient is 
taught to relax pelvic floor muscles while strain- 
ing. Feedback is accomplished by verbal guid- 
ance from a therapist and praise for correct 
maneuvers. 
4. Simulated defecation 
e Patients practice evacuating a water- or air-filled 
rectal balloon attached to a plastic tube while 
the therapist gently pulls on the plastic tube to 
assist evacuation. This enables the patient to 
relearn sensations associated with evacuation. 
The therapist gradually decreases the amount of 
assistance provided as the patient improves. 
5. Sensory retraining 
e Some therapists also teach patients to become 
more aware of sensations of rectal filling by first 
identifying the minimum amount of rectal bal- 
loon distension needed to elicit a sensation of 
urgency to defecate and then presenting bal- 
loon distensions slightly below and some slightly 
above this threshold to teach the patient to rec- 
ognize weaker sensations for defecation. 


Multiple randomized controlled trials support the 
efficacy of biofeedback for dyssynergic defecation with 
70% to 80% of patients reporting adequate relief.*”-” 
Treatment benefits are sustained for at least two years 
after treatment.** Although biofeedback is labor- 
intensive and requires both a complaint and motivated 


patient as well as good patient-therapist relationship, 
there are no adverse effects. The greatest barrier is that 
it is not be available in many areas.*»4346%5! 


Nonsurgical Management 
of Obstructed Defecation 


Rectoceles can also cause obstructed defecation as 
the forces of defecation are redirected into the weak- 
ened posterior vaginal wall rather than the anal out- 
let and cause stool trapping in the rectocele.*° This 
vaginal prolapse can be treated with a fiber-enriched 
diet, bulk-forming agents, and laxatives. If dyssyner- 
gic defecation is present, biofeedback should be tried 
first before considering a surgical repair. Another non- 
surgical option is a pessary. Pessaries are silicon intra- 
vaginal devices typically used for treatment of pelvic 
organ prolapse or stress urinary incontinence. There 
may be a lower rate of successful fitting with a pes- 
sary when the primary indication is for vaginal vault 
prolapse/enterocele or rectocele compared to cystocele 
and uterine prolapse.” However, it is always accept- 
able to attempt a pessary trial prior to surgical repair 
in patients with an enterocele or rectocele to ascertain 
if it improves the symptoms of defecatory dysfunction, 
especially in patients who wish to avoid surgery. 

Rectal intussusception is rectal prolapse that does 
not protrude through the anus. The optimal treatment 
for intussusception is debatable, as it is unclear whether 
intussusception leads to total rectal prolapse. Some 
feel that it is a consequence of dyssynergic defecation 
rather than a cause of the problem, and therefore the 
role of surgery in rectal intussusception is controver- 
sial. If the primary cause is felt to be obstructed def- 
ecation, it should first be treated conservatively with a 
high-fiber diet and biofeedback. Surgery may still be 
an option especially for cases with a large intussuscep- 
tion.” This is in contrast to complete rectal prolapse 
in which treatment is largely surgical. 

Finally, women with defecatory dysfunction often 
have other pelvic floor disorders, such as pelvic organ 
prolapse and urinary incontinence. More complex 
patients may require a multidisciplinary approach to 
their care, which can include a gynecologist, urologist, 
gastroenterologist or colorectal surgeon, and occasion- 
ally a psychologist or psychiatrist. 


Surgical Treatment 
Constipation 


Surgical treatment for constipation should be reserved 
for patients that have failed all nonsurgical therapies and 
whose symptoms have a significantly negative impact on 
their quality of life. The traditional surgery for slow tran- 
sit constipation is colectomy and ileorectal anastomosis. 
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The theory for partial or complete removal of the colon 
is that a shorter colon reduces transit time with less fluid 
absorption, which allows for looser and therefore more 
easily evacuated stool. It is important for patients to be 
counseled on expectations, especially that colectomy is a 
not a treatment for abdominal pain or bloating. There is 
significant morbidity associated with the procedure, with 
some studies reporting that nearly 40% of patients may 
require further surgery, usually for refractory constipa- 
tion or operative complications.? Other complications 
include small bowel obstruction, diarrhea, fecal incon- 
tinence, and possible need for permanent ileostomy.** 
These adverse events can be minimized by preoperative 
testing of small bowel motility to identify patients with 
motility abnormalities of the small intestine as well as 
the colon (intestinal pseudo-obstruction) who are more 
likely to continue to have symptoms of constipation after 
colectomy. A preoperative anorectal manometry is also 
recommended to identify patients who may be at risk for 
fecal incontinence following a surgical procedure that 
may cause diarrhea. The decisions regarding subtotal or 
complete colectomy, route of surgery, and fecal diver- 
sion are beyond the scope of this chapter. 

Currently, under investigation for the treatment 
of constipation is sacral nerve stimulation. This was 
first popularized for the treatment of refractory over- 
active bladder and is also approved for the treatment 
of fecal incontinence in Europe and has recently been 
approved for this indication in the United States. A 
more detailed description of the mechanism of action 
and procedure is provided elsewhere in Chapter 9. 
Further research is needed to determine whether 
this will play a role in the management of chronic 
constipation.” 


Dyssynergic Defecation 


The mainstay of treatment for dyssynergic defecation 
is biofeedback, but when patients have failed biofeed- 
back, other options include injection of botulinum 
toxin, partial division of the puborectalis, circular sta- 
pled mucosectomy, or ileostomy. Results of these pro- 
cedures are mixed, complications are common, and 
reinterventions are often unsuccessful. A small ran- 
domized controlled trial of botulinum toxin injection 
for dyssynergic defecation showed no better outcomes 
than conservative management.” 

A procedure that has become popular for obstructed 
defecation or intussusception is the stapled trans- 
anal rectal resection or STARR procedure, which is 
a minimally invasive transanal operation for rectocele 
and mucosal/rectal intussusception using a circular 
stapler. The aim is to improve function by correcting 
these structural abnormalities, with a double-stapling 
technique for a full-thickness transanal rectal resec- 
tion of the rectocele and intussception.*’ It is indicated 
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for failed prior conservative management in patients 
with symptoms and structural findings of obstructed 
defecation. It has been advocated as an effective treat- 
ment option for obstructed defecation with minimal 
postoperative pain; however, there have been reports 
of serious complications, such as fistula and fecal 
incontinence and more long-term data are needed.*® 
Therefore, guidelines have been published on inclu- 
sion and exclusion criteria as well as diagnostic and 
therapeutic algorithms, along with recommenda- 
tions that this be performed by appropriately trained 
colorectal specialist.*+°° Hence, the majority of surgi- 
cal treatment options for dyssynergic defecation when 
biofeedback and pelvic floor retraining have failed 
are of unproven efficacy. Referral to a colorectal spe- 
cialist to explore other options should be considered 
for patients with dyssynergic defecation that remain 
symptomatic despite biofeedback and retraining. 

In patients that have both dyssynergic defecation 
and structural abnormalities, such as rectoceles or 
enteroceles, correction of the structural problem may 
not relieve the symptoms. Impediments to evacuation 
may be a result of the functional problem rather than 
the cause, such as when dyssynergic defecation with 
excessive straining can cause relaxation of the pelvic 
floor and result in a rectocele. Although, rectoceles 
can be associated with incomplete rectal emptying, 
this may not correlate well with symptoms, and there- 
fore surgical repair of the rectocele may improve rectal 
emptying without necessarily improving the bother- 
some symptoms of the patient. Therefore, it is appro- 
priate to try conservative therapy, including dietary 
changes, education, and pessary for the treatment of 
posterior wall prolapse or rectocele prior to surgical 
repair. Pelvic floor retraining with biofeedback should 
be considered even in patients with these structural 
abnormalities. If dyssynergic defecation is present, 
biofeedback is paramount before attempting surgical 
correction of a posterior defect. If constipation is also 
present, it should be aggressively treated prior to surgi- 
cal repair; otherwise, the repair may result in recurrent 
or failure to improve symptoms.” 


Posterior Vaginal Wall and 
Perineal Body Defects 


The most common surgical repair of a rectocele is a 
traditional posterior colporrhaphy, which can be per- 
formed via a vaginal incision or transanally. There is 
evidence to suggest that the vaginal approach may 
be better for correction of posterior prolapse, par- 
ticularly as de novo anal incontinence may occur 
with the transanal approach.'”® Anatomic success 
rates of posterior colporrhaphy are reported between 
76% and 96%.'’ Complications include constipation, 
lack of improvement in rectal emptying, and sexual 


dysfunction such as dyspareunia. Although slow tran- 
sit constipation may be an indicator of a worse out- 
come, the role that dyssynergia plays with surgical 
outcome is unknown.” The presence of pelvic floor 
dyssynergia may be a factor that contributes to failure 
of the procedure. The posterior colporrhaphy may be 
performed with a perineorrhaphy if there is a perineal 
defect. With both the posterior repair and the perine- 
orrhaphy, care must be taken to ensure the introitus, 
and vaginal caliber is not too tight or narrow, which 
may lead to dyspareunia and sexual dysfunction. 
The technique of performing a posterior colporrha- 
phy, site-specific repair, and perineorrhaphy has been 
described elsewhere.'’ 

The use of meshes to augment posterior repairs 
remains controversial; a recent systematic review°! 
concluded that the existing evidence on the use of 
graft material during pelvic organ prolapse surgery is 
limited. Overall, studies suggest that biologic grafts 
were not superior in terms of anatomic or symptom- 
atic outcomes, nor did the use of synthetic absorb- 
able graft lead to improved anatomic outcomes when 
compared to traditional posterior colporrhaphy alone. 
Importantly, shrinking, erosion of vaginal mesh, and 
dyspareunia remain potentially serious outcomes from 
the use of synthetic grafts." 

Other options for posterior defect repairs include 
a sacral colpopexy, which is an abdominal repair of 
anterior, apical, and/or posterior vaginal wall prolapse. 
Typically, a polypropylene mesh is attached to the pos- 
terior vagina as close to the perineal body as possible, 
and a separate piece of mesh is placed on the ante- 
rior vagina and apex. These pieces of mesh are then 
secured to the anterior longitudinal ligament of the 
sacrum. Sacral colpopexy can be performed abdomi- 
nally, laparoscopically, or robotically.!’ In women with 
pelvic organ prolapse, bowel symptoms, such as con- 
stipation, straining, and splinting to defecate, appear 
to improve after a sacral colpopexy. 


Enterocele Repair 


An enterocele, defined as a herniation of peritoneum, 
usually containing small bowel, into the posterior 
cul-de-or, the space between the vagina and rectum, 
can present on examination as vaginal vault prolapse 
or a rectocele.®* Surgical repair should be considered in 
patients with persistent pelvic pain and a constant urge 
to defecate or in patient with a large enterocele that 
obstructs defecation. The choice of surgery depends 
on multiple other factors, but the primary goal is to 
obliterate the posterior cud-de-sac to prevent any 
future small bowel herniation. This can be performed 
by vaginal, abdominal, or laparoscopic approach and 
typically involves a culdoplasty that may involve plica- 
tion of the uterosacral ligaments, obliteration of the 


enterocele sac or pelvic inlet. Specific repair tech- 
niques have been described elsewhere.!”*? 


Rectal Prolapse 


The treatment for rectal prolapse is surgery.” There 
are many surgical interventions; however, the opti- 
mal surgical treatment is unclear. Approaches can be 
transabdominal (either open or laparoscopic) or peri- 
neal, and may include fixation (such as a rectopexy), 
resection, or both. 

The goal of the perineal procedure is to both remove 
redundant bowel and attach the rectum to the sacrum 
through fibrosis.!° This may be combined with a leva- 
torplasty. A modification of this is Delorme procedure 
in which the prolapsed bowel is not resected, only the 
mucosa is stripped, and the remaining muscular layer 
is plicated to shorten the rectum. Finally, the mucosa is 
brought back together. Another option is an anal encir- 
clement operation, in which a subcutaneous suture 
encircles the anal orifice and narrows the anal opening 
in an attempt to prevent further prolapse. This, how- 
ever, is reserved for debilitated patients or those at high 
risk to undergo surgery. In general, perineal procedures 
have a shorter recovery time and low morbidity and 
mortality counter balanced with a higher risk of recur- 
rence, with reported rates from 5% to 21%.?%° 

The transabdominal approach is thought to be 
associated with a lower recurrence rate. It involves sus- 
pension of the prolapsed rectum with or without for- 
eign material and may include a resection procedure. 
In the transabdominal rectopexy, the goal is to anchor 
the rectum to the sacrum and can be performed open 
or laparoscopically (Figure 10-8).° This procedure 
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commonly involves full rectal mobilization with either 
division or preservation of lateral ligaments prior to 
fixation. The choice of synthetic material is varied. The 
different fixation materials may partially or completely 
encircle the rectum prior to attachment to the sacrum. 
As discussed above with posterior prolapse, this proce- 
dure may require obliteration of the posterior cul-de- 
sac if an enterocele is present.?”*° 

According to a recent Cochrane review, there is evi- 
dence to suggest a trend toward more constipation in 
patients who undergo division of the lateral ligaments. 
However, preservation may result in higher recurrence 
rate because of a tendency to incompletely mobilize the 
rectum. A heterogeneity or material is used to fixate the 
rectum and resection does not appear to help avoid post- 
Operative constipation. The overall conclusion is that 
there are inadequate data to judge whether any form 
of surgical intervention is more effective or safer than 
another type for the management of rectal prolapse.'° 


Recurrence 


Recurrence rates of constipation following colonic resec- 
tion range from 0% to 33%.” If there is poor functional 
outcome, such as recurrent constipation, some patients 
may opt for a permanent ileostomy. In regards to dys- 
synergic defecation, although the efficacy of sacral nerve 
stimulation and pelvic floor botulinum toxin injection 
is unknown, they may be valid options in patients with 
refractory symptoms after biofeedback. If pelvic floor 
dyssynergia improves with biofeedback but symptomatic 
constipation continues, this may be secondary to colonic 
motor dysfunction, which may respond to specific treat- 
ment for constipation as outlined earlier in the chapter.*° 


FIGURE 10-8 Rectopexy. After mobilization of the rectum, it is secured to the anterior longitudinal ligament of the 
sacrum with suture or mesh. (Reprinted with permission from Ref. Copyright © The McGraw-Hill Companies, Inc. All 


rights reserved.) 
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Recurrence of posterior vaginal prolapse in the 
form of a rectocele or enterocele requires reassessment 
to rule out any dyssynergia, as pelvic floor retraining 
may be required before considering a repeat repair. 
Recurrence after a vaginal or perineal procedure may 
prompt the surgeon to consider an abdominal proce- 
dure such as a sacrocolpopexy. 

Recurrence rates for different transabdominal recto- 
pexy techniques range from 0% to 8% and for perineal 
procedures from 5% to 21%.” One study comparing 
primary versus repeat surgery for rectal prolapse found 
no difference in either successful operative outcome or 
morbidity, and therefore concluded that the same sur- 
gical options are appropriate to consider in recurrent 
rectal prolapse.ć* 

In general, whether it is recurrent constipation, def- 
ecatory dysfunction, or posterior vaginal prolapse, a 
full reassessment should be considered to ensure no 
underlying problems have been missed and to rule out 
any pelvic floor dysfunction, as failure to treat this may 
result in persistence of symptoms. 


APPROACH TO DEFECATORY 
DYSFUNCTION 


The key points to keep in mind when approaching a 
patient with defecatory dysfunction are these: 


e About two-thirds of patient who consult for symp- 
toms of defecatory dysfunction will not have objec- 
tive evidence of any known pathophysiologic basis 
for their symptoms of constipation. Therefore, it is 
prudent to begin with a trial of conservative medical 
management and to progress to laboratory investi- 
gations and behavioral or surgical treatments only if 
patients fail this management. 

e For patients with an inadequate response to medi- 
cal management, physiologic testing is an essential 
guide to treatment. The primary mechanisms for 
chronic constipation are dyssynergic defecation, 
which responds best to biofeedback, slow transit 
constipation, which may require partial colectomy, 
and obstructed defecation, which may require spe- 
cific surgical repairs. Patients with no detectable 
physiologic abnormality to explain constipation 
should only be managed with medical therapy. 

e The most useful physiologic diagnostic tests are 
a radio-opaque marker study of whole gut transit 
time, anorectal manometry, balloon evacuation test, 
and in patients with suspected obstructed defeca- 
tion, barium or MRI defecography. Symptoms are 
an unreliable guide to the pathophysiologic basis of 
constipation. 

e The second most prevalent type of constipa- 
tion (after idiopathic constipation) is dyssynergic 


defecation, and pelvic floor biofeedback is effec- 
tive in 75% to 85%. No surgical approaches have 
been found to be effective. When dyssynergic def- 
ecation is found in combination with slow transit 
or mechanical obstruction, biofeedback should be 
tried prior to surgical intervention. 

In appropriately selected patients with severe, 
refractory slow transit constipation, approximately 
70% of patients will have improvement with sur- 
gery, such as partial colectomy, but morbidity is 
high. 

The commonest causes of obstructed defecation 
are pelvic organ prolapse, rectal prolapse, and 
enterocele. Specific surgical repairs are available 
that have a high success rate with correcting the 
primary defect, but improvements in constipation 
are inconsistent. Defecatory dysfunction will rarely 
be the primary reason for undertaking these pro- 
cedures, and conservative and behavioral treatment 
options should be exhausted first. 
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Anorectal Investigations 


W. Thomas Gregory and Milena M. Weinstein 


OVERVIEW OF CONTINENCE 
AND DEFECATION 


The anorectum has similar functions as the bladder 
and urethra: storage and emptying. To maintain con- 
tinence, the anorectum must deal with solid, liquid, 
and gaseous contents. Continence is also dependent 
on proximal gut motility, the distensibility of the rec- 
tum, and the function of the anal sphincter complex 
(Figure 11-1). In addition, continence relies on intact 
sensory and motor including somatic and visceral 
systems, located in the anatomically correct position. 
Finally, the process of defecation not only depends on 
these systems to function independently, but requires 
appropriate interactions between them in order to pro- 
vide socially appropriate, coordinated, and complete 
expulsion of fecal contents. 

Once food that has been ingested is deposited through 
the ileocecal valve into the colon, transit through the 
colon is approximately 35 hours; stool consistency and 
colonic motility are correlated. Propagation of fecal 
matter into the distal rectum produces a sensation of 
rectal fullness once a certain volume has been achieved. 
An intact and tonically contracting levator ani muscle, 
particularly the puborectalis portion, angulates the 
rectum with respect to the anal canal. This anorectal 
angle helps transmit elevated intra-abdominal pres- 
sure (cough, sneeze, etc) across the rectum closing the 
lumen, rather than directly into the anal canal. 

Rectal distention from a propagated stool bolus leads 
to a reflex, temporary relaxation of the anal canal to 
allow the high density of nerve endings and sensory cells 
in the anal epithelium to “sample” the stool contents. 


This information is transmitted via sensory nerves to 
the brain, and the decision to defecate or not is made. 
If it is not time to defecate, the individual can enhance 
the resisting pressure in the anal canal and pelvic floor 
by contracting the striated muscles of the external anal 
sphincter (EAS) and the puborectalis muscles (PRM). 

If defecation is chosen, squatting helps to open the 
anorectal angle, thereby straightening the rectum-to- 
anus axis. As in the urethra/bladder system, stool will be 
expelled when the pressure in the rectum exceeds the 
pressure in the anal canal. A Valsalva maneuver, poten- 
tially accompanied by rectal contraction, increases 
rectal pressure. A coordinated inhibition of the tonic 
contraction of the striated EAS and smooth muscle 
internal anal sphincter (IAS), as well as relaxation and 
descent of the pelvic floor musculature, decreases the 
pressure at the outlet. Stool is then propelled from the 
body. Once defecation has been completed, a closing 
reflex increases the contractility of the muscles. 

Investigations into the function or dysfunction of 
the anorectal system should consider all of the above 
aspects. 


INVESTIGATING ANATOMY 

AND STRUCTURE 

Key Point 

e Investigations of anorectal anatomy and function 


include direct visualization, imaging, and physi- 
ologic testing. 
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FIGURE 11-1 In addition to the anorectum, continence 
of bowel contents depends on multiple components, 
including consistency of stool and overall intestinal 
motility. (Reproduced with permission from Ref.") 


Direct Visualization 
Endoscopy 


Alterations in defecation and continence can be related 
to structural abnormalities of the large colon as well as 
the anorectum, including neoplasms. Therefore, direct 
visualization of the colonic mucosa may be required, 
and colonoscopy or flexible sigmoidoscopy with biop- 
sies as needed should be performed when appropriate. 
The methodology for these procedures is beyond the 
scope of this textbook. 


Anoscopy 


The anorectum can be directly observed with an 
anoscope (Figure 11-2). An anoscope is a two-piece 
metal or plastic device used much like a vaginal specu- 
lum. Like vaginal speculums, they come in different 
sizes (typically 7-13 cm long with tapered apertures 
approximately 1.5—3 cm in diameter). 


Clinical Utility 

The presence of masses, fistulas, hemorrhoids, and 
even rectal prolapse can be diagnosed with this simple 
tool. 


Technique 

Anoscopy is easily performed as an extension of the 
physical examination. The two-piece assembly has 
a rounded obturator that fits inside the hollow por- 
tion. A generous amount of lubricant is used and the 
device is gently inserted until the base reaches the 
anoderm. The central obturator is then removed, 
allowing the mucosa to be visualized using an exter- 
nal light source. 


FIGURE 11-2 A plastic transparent, anoscope with 
obturator. Vaginal speculum is shown for comparison. 


Imaging 


Multiple imaging modalities are used to assess pelvic 
floor structures, muscle function and integrity, and 
dynamic function of the pelvic floor. Some of these 
modalities are well-established part of clinical prac- 
tice including endoanal ultrasound and fluoroscopy; 
some are newer methods of pelvic floor investigation 
and active area of research that are slowly finding their 
way into clinical practice including pelvic floor mag- 
netic resonance imaging (MRD), dynamic MRI, MRI 
proctography, and pelvic floor two-dimensional (2D) 
and three-dimensional (3D) ultrasound. The following 
sections will discuss most commonly used anorectal 
static and dynamic imaging modalities. 


Static Imaging 


Colonic Motility (Sitzmark) Study 

When evaluating patient with constipation or infre- 
quent defecation, a useful assessment of colonic 
transit time is by marker ingestion studies. Plastic 
radio-opaque markers are ingested and x-ray follows 
their intestinal transit. Most healthy adults pass all 
markers in four to five days. This method is simple, 
inexpensive, repeatable, and reliable in assessing 
colonic transit. Radio-opaque marker studies are 
currently considered the gold standard for transit 
time studies. 


Techniques. Multiple techniques for radio-opaque 
plastic marker studies have been described. In all tech- 
niques the patients are instructed on strict avoidance 
of any agent that may affect colonic motility including 
laxatives and enemas. With all techniques, the markers 
are swallowed (either all at once or over a course of 
few days) and then marker distribution and location 
are identified in the colon with either x-ray series or a 
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FIGURE 11-3 Colonic Motility Study. Day three radio- 
graph showing orally ingested radio-opaque markers 
mainly concentrated in the descending colon; few markers 
seen in the rectum. 


single x-ray several days later. The simplest method is 
that 20 markers are swallowed on day 0 with the fol- 
low-up x-ray taken on day five. In patients with normal 
colonic transit, 80% of markers should be expelled by 
day five. Other methods have patients taking differ- 
ently shaped markers on days 0, 1, and 2, with serial 
radiographs taken on days three and five (Figure 11-3). 


Interpretation and Clinical Utility. Findings of residual 
markers in proximal portions of the ascending, trans- 
verse, and descending colon are consistent with slow 
transit constipation. The findings of markers trapped 
in the rectum after normally transiting through the 
proximal colon are consistent with outlet obstruction 
constipation. Frequently, patients with chronic consti- 
pation will have normal colonic transit marker stud- 
ies and other pathophysiologic explanation should be 
sought. 


Ultrasound 


Endoanal Ultrasound. Anal sphincter complex struc- 
tures can be visualized with multiple imaging modali- 
ties. Endoanal ultrasound has become the gold 
standard to evaluate the anal sphincter complex and 
can assist in the evaluation of fecal incontinence. 


Clinical Utility. The most common clinical use of endo- 
anal ultrasound is in assessment of the anal sphincter 
integrity in patients with fecal incontinence. Endoanal 
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ultrasound is useful in surgical planning in patients 
with suspected anal sphincter defects. Furthermore, 
endoanal ultrasound can be an adjunct study in evalu- 
ating anorectal fistulas, abscess, and carcinoma. 


Technique. No special preparation is required for the 
study; however, an empty rectum is usually preferred, 
and thus an enema prior to the study can be benefi- 
cial. An ultrasound machine equipped with an anorec- 
tal transducer (as in Briel and Kjær, BK Medical) is 
required. The anorectal transducer is of high frequency 
(7 mHz or higher) with 360° panoramic view. The 
ultrasound is usually performed with patient in either 
supine in the lithotomy or left lateral position, which 
can facilitate the complete imaging of the anterior part 
of the sphincter complex as well as the perineum. The 
standard orientation for the ultrasound images is with 
12-0’clock positioned at the anterior anal canal, which 
is used for cross-sectional imaging of the entire anal 
sphincter. Ultrasound imaging is done with either live 
2D technique or 3D ultrasound volumes that can be 
examined offline. 


Normal Structure Assessment. Using the endoanal tech- 
nique four anatomic layers are identified (Figure 11-4). 
The IAS thickness is approximately 1.4 to 2.7 mm, 
whereas the EAS is approximately 5.4 to 7.4 mm 
thick. The IAS is not seen on the most distal images 
of the anal canal where only anal mucosa and the EAS 
are seen. 

In the cephalad (proximal) region of the anal canal, 
the deep portion of the external anal sphincter (EAS) is 
continuous with the PRM. The PRM is a sling of mixed 
echogenicity that loops posteriorly around the anal 
canal. The anterior portion of the PRM that originates 
at the pubic rami cannot be fully visualized by endoanal 
ultrasound imaging. 


Interpretation. Anal endosonography can detect anal 
sphincter defects with greater than 90% sensitivity and 
specificity. Anal sphincter defects are seen as thicken- 
ing and changes of echogenicity or asymmetry along 
the sphincter, described based on a clock face where 
12 o’clock is at the anterior position. Defects in the 
EAS appear hypoechoic, whereas defects in the IAS 
appear hyperechoic (Figure 11-4). Studies have shown 
very good intraobserver and interobserver agreement 
on recognition of sphincter defects using endoanal 
ultrasound.” 


Transperineal/Translabial Ultrasound. Transperineal 
or translabial ultrasound assessment of the anorectum 
may offer a more detailed evaluation of the entire anal 
sphincter complex including anal mucosa, IAS, and 
EAS,** and the entire puborectalis muscle. 


Clinical Utility. Transperineal ultrasound is a prom- 
ising tool in assessment of anorectal dysfunction; 
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FIGURE 11-4 Endoanal ultrasound images. A. Normal endoanal ultrasound: (1) anal mucosal layer (hyperechoic); (2) 
the internal anal sphincter (IAS) (hypoechoic); (3) the longitudinal muscle (hyperechoic, but not always easily discerned 
from the external anal sphincter); (4) the external anal sphincter (EAS), which is hyperechoic outermost layer. B. Endoanal 
ultrasound demonstrating anterior external and internal anal sphincter defects. 


however, this technique is used only in few centers 
and lacks evidence-based data that limit its widespread 
clinical use. Recent data suggest that injury in the 
puborectalis or pubovisceral muscles can result from 
vaginal delivery and lead to pelvic floor dysfunction. 
Transperineal and translabial pelvic floor ultrasound is 
an active area of research with promising future clini- 
cal utility in imaging the pelvic floor musculature. 


Technique. A high-resolution transabdominal or endo- 
vaginal transducer is placed on labia majora or perineum 
and is used to evaluate anal sphincter complex with 
either 2D or 3D US volumes. The use of transperineal 
ultrasound allows for detailed assessment of the PRM 
and the pelvic floor hiatus (Figure 11-5). 


Magnetic Resonance Imaging (Static or Endoanal 
MRI). MRI offers a detailed assessment of pelvic floor 
structures and can be used as adjunct imaging of anal 
sphincter structures in patients with fecal incontinence. 
As a method of global pelvic floor imaging, MRI offers 
a detailed assessment of levator ani complex. Defects 
in the levator ani muscles have been found in women 
after vaginal delivery and reported at higher preva- 
lence in women with fecal incontinence and prolapse. 
In addition, a recent MRI study reported higher prev- 
alence of levator ani muscle defects in women with 
anal sphincter tears during delivery.” 


Clinical Utility. Endoanal MRI is comparable to 
endoanal ultrasound in assessment of anal sphincter 
defects.° In most studies, MRI is found either equiva- 
lent or slightly inferior to endoanal ultrasound in anal 
sphincter defects detection. Some investigators believe 


that MRI is better than 2D endoanal ultrasound in 
assessing EAS atrophy in patients with fecal incon- 
tinence; however, a recent study showed equivalent 
detection of atrophy between MRI and 3D endoanal 
ultrasound.’ Identifying defects in levator ani muscles 
is important in elucidating the etiology of pelvic floor 
dysfunction; however, the clinical utility of MRI find- 
ings are not well defined. 


Technique. Static MRI or endoanal MRI is performed 
with the use of an endoanal coil to achieve high- 
resolution multiplanar analysis of anal sphincter struc- 
tures. The anal coil is placed in the anal canal. The 
images are obtained in axial plane with T2-weighted fast 
spin and T1-weighted spin sequences. On T2-weighted 
axial images, the IAS is seen as a sharply defined hyper- 
signal ring and EAS appears as relatively hyposignal 
ring (Figure 11-6). In addition, coronal images show 
the structures from the anal verge to where the EAS 
meets the levator ani. Images can also be taken in the 
puborectalis plane, which enables visualization of the 
IAS, EAS, as well as detailed assessment of the leva- 
tor ani. Muscle defects can be seen as disruption of 
the anal sphincter ring or hyposignal scarring, whereas 
atrophy appears as thinning or fatty replacement. 


Dynamic Imaging 


Fluoroscopic Evacuation Proctography 
(Defecography) 

Fluoroscopic evacuation proctography, also known as 
defecography, is a morphologic and functional examina- 
tion of the anorectum and the pelvic floor, which allows 
for real-time physiologic assessment of defecation.’ 
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FIGURE 11-5 Transperineal ultrasound images. A. 
Normal pelvic floor hiatus on transperineal ultrasound with 
anatomic structures identified. This image is from a vagi- 
nally parous woman with no visible injury to the puborecta- 
lis muscle or changes in the pelvic floor hiatus. B. Injury in 
the puborectalis muscle and asymmetry in the pelvic floor 
hiatus (arrow). 


Clinical Utility. Defecography allows for evaluation 
of dynamic changes of the perineum and the pelvic 
floor, coordination, and morphology of defecation. 
Defecography is indicated in patients with constipa- 
tion when outlet obstruction is suspected. The outlet 
obstruction defecation could be caused by functional 
disorders including hypertonic pelvic floor with non- 
relaxing PRMs (dyssynergia), or anatomic disorders 
including posterior vaginal wall prolapse (rectoceles, 
enteroceles), or intussusception. 


Anorectal Investigations 


FIGURE 11-6 Endoanal magnetic resonance imaging. A. 
axial and B. coronal. MRI of anal canal using endoanal coil 
for enhancement. (Reproduced with permission from Ref.®) 


Technique. No special preparation for the study is 
required; however, it is preferable that the rectum 
is empty. Most of the time use of glycerin or dulco- 
lax suppositories prior to the study would suffice. 
Rectal opacification is required for the study and is 
achieved by rectal instillation of barium paste with 
consistency approximating stool. Small bowel opaci- 
fication is achieved by ingestion of dilute barium sus- 
pension prior to study. Most investigators recommend 
use of vaginal opacification with mixture of contrast 
and ultrasound gel. If visualization of the bladder is 
clinically indicated to assess anterior vaginal wall pro- 
lapse, sterile water-soluble contrast is instilled into 
the bladder (cystodefecography). Prior to start of the 
defecation phase of the study an upright lateral view 
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is obtained to localize bony landmarks and check for 
opacification of the vagina, small bowel, and rectum. 
The patient is seated on a radiopaque commode for 
filming the dynamic process of defecation. Dynamic 
images are obtained at rest, and again while the 
patient is instructed to squeeze, and then finally to 
strain and defecate. 


Interpretation. Defecography is analyzed in three 
phases: rest, evacuation, and recovery. The assessment 


of anorectal angle at rest with contraction and strain 
and attempted defecation is measured; however, the 
normal range varies widely. Additional findings of 
perineal descent and dynamic relation of the opaci- 
fied vagina, small bowel, and bladder can be char- 
acterized. In patients with dyssynergia, the anorectal 
angle does not widen and may in fact narrow with 
an attempted defecation (Figure 11-7). Defecography 
can identify rectal mucosal intussusception, recto- 
cele, and rectal prolapse. 


FIGURE 11-7 Defecography, evacuation phase. A. the plate shows flattening of the anorectal angle and anterior recto- 
cele; B. prominent rectocele and rectal intussusception; C. paradoxical contraction of the puborectalis during evacuation 
phase. D. In contrast this evacuation phase radiograph shows normal relaxation of the puborectalis during evacuation and 
flattened anorectal angle. 


Ultrasound 

Dynamic ultrasound with use of transperineal or 
translabial approach is a promising technique to assess 
posterior vaginal compartment or rectoceles. This 
technique can be used along with the static trans- 
perineal/translabial imaging of the anal sphincters and 
puborectalis/pubovisceralis muscles where patients are 
instructed to strain. With strain the descent of the pos- 
terior vaginal wall and the rectum can be seen. The 
assessment can be performed with 2D and live 3D 
assessment (4D). The clinical use of this technique is 
still limited to few centers.'°!" 


Dynamic Pelvic Magnetic Resonance 

Imaging (MRI Defecography) 

Dynamic MRI phases may be a helpful adjunct in 
assessing anorectal function in patients with complex 
pelvic floor disorders. Like static MRI, dynamic MRI 
can offer insight into the pelvic floor as a functional 
unit providing a global evaluation of pelvic floor 
anatomy in motion with advanced soft tissue differ- 
entiation. The clinical utility of MRI defecography is 
similar to fluoroscopic defecography. 


Technique. As with other anorectal investigations, 
rectal evacuation is recommended. MRI defecog- 
raphy can be performed using conventional MRI or 
an open device that allows for seated assessment of 
defecation.!? The rectum is filled with ~150 mL of 
ultrasound gel. Similar to defecography, patients are 
instructed on squeezing, straining, and evacuation 
phases of the study. To capture the anorectal and pel- 
vic floor motion, rapidity of MR image acquisition is 
critical. T2-weighted single-shot fast spin-echo imag- 
ing sequence, which is also used in vascular imaging or 
T2-weighted fast imaging with steady-state precession 
sequence, allows for imaging with 1.2- to two-second 
intervals (Figure 11-8). 

As compared to defecography, MR provides more 
global pelvic floor imaging while avoiding ionizing 
radiation and contrast material. Obvious disadvan- 
tages of MR defecography include higher expense 
and less availability especially for the more physiologic 
technique achieved by open MRI. In addition, some 
studies have shown that the prolapse parameters mea- 
sured on MRI correlate poorly with those seen on 
defecography.!? 


INVESTIGATING PHYSIOLOGY 


Anorectal Manometry 


Like “urodynamics,” anorectal manometry (ARM) is 
not just one test, but a series of tests used to measure 
the pressure and sensation in the anus and rectum. 
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FIGURE 11-8 Dynamic MRI sequences can be used to 
visualize the anorectum, vagina, and bladder during val- 
salva maneuvers, as in this case demonstrating a recto- 
cele highlighted by contrast material (and residual stool). 


Clinical Utility 


ARM can be helpful for the following indications or 
conditions: (1) anal incontinence; (2) dyssynergia of the 
pelvic floor; (3) and Hirschsprung disease.'*? In anal 
incontinence, manometry measures potential weak- 
nesses (global or asymmetric) in the sphincter muscles 
by measuring pressures. In addition, sensory thresholds 
and pressure-volume relationships can be used to eval- 
uate the loss of rectal sensation or compliance inhibit- 
ing proper signaling and storage of rectal contents. As 
mentioned previously, normal defecation requires the 
coordinated relaxation of the pelvic floor and sphinc- 
ters. Manometry, as well as electromyography (EMG), 
demonstrates the dynamic sequences associated with 
abnormal or incomplete evacuation when contraction, 
not relaxation, of the pelvic outlet occurs in pelvic floor 
dyssynergia. ARM then lays the groundwork for ongo- 
ing biofeedback training. Finally, because myenteric 
plexi are absent in Hirschsprung disease, the absence 
of a rectoanal inhibitory reflex (RAIR) can be helpful 
in the evaluation of Hirschsprung.’ 


Technique 


Prior to performing the test, it is important to ascer- 
tain that the rectum is empty. An enema can be 
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FIGURE 11-9 Anorectal manometry equipment. A. A 
four-channel, solid state, anorectal manometry transducer. 
A purpose-made rectal balloon fits over the distal end of 
the transducer, and is held in place by dental floss (eg). 
B. Close-up of one of the highly sensitive radial pressure 
sensors. The 1 cm mark is shown to the right. The groove 
into which the dental floss sits to hold the balloon in place 
is at the left. 


administered if needed. ARM can be performed using 
water-filled perfusion catheters, water- or air-filled 
balloons, sleeve catheters, solid-state microtrans- 
ducers, and air-charged transducers (Figure 11-9). 
Transducers are positioned in a radial array (4—8 chan- 
nels) so as to provide simultaneous information from 
different locations in the anterior, posterior, and lat- 
eral positions within the anal canal. There are mark- 
ings on the catheter that specify the position of the 
transducers within the anal canal. The typical length of 
the anal canal is 2 to 4 cm (Table 11-1), and pressures 
within the canal are measured using a “stationary pull- 
through” (hand-positioned at different levels) method 
or “continuous pull-through” method utilizing an 
automatic puller like those used in urethral pressure 
profile measurements during urodynamics. 


Pressures 

Resting pressures, which chiefly assess the smooth 
muscle contribution of the IAS, and voluntary squeeze 
pressures, which assess the striated external sphincter, 
may be measured by both techniques. To perform the 


Table 11-1 Anorectal Manometry Normal 
Ranges’? 


Anal canal length 2.2-4 cm 
Resting anal pressure 49-106 mm Hg 
Squeeze anal pressure 90-180 mm Hg 
Rectal sensory thresholds 10-20 mL 
Volume required for RAIR 15-25 mL 

RAIR Present 

Rectal capacity 100-250 mL 


Rectal compliance 9-14 mL/mm Hg 


stationary pull-through technique, the transducers are 
placed cranial to the anal canal, typically 5 to 6 cm 
from anal verge by using the markings on the catheter. 
Resting pressures (mm Hg) are documented; once rest- 
ing pressures begin to rise depicting the “high pressure 
zone” of the anal canal, the patient is asked to squeeze 
the sphincter muscles for a few seconds (Figure 11-10). 
The catheter is then repositioned 1 cm distally, and the 
sequence repeated at 1 cm intervals. Generally 20 to 
30 seconds between measurements allows the sphinc- 
ter to return to baseline tone. Feigning defecation can 
sometimes enhance the return to the relaxed state. 
The continuous method is performed during resting, 
and then squeezing. Multiple (two to three) squeeze 
trials are recommended, and the maximum pressures 
from each transducer averaged. From the four- or 
eight-channel tracings, a continuous “vector manom- 
etry” can be displayed. The four- or eight-channel vec- 
tor manometry technique is less useful now given the 
readily available and easier to interpret endoanal ultra- 
sound; however, newer “high-resolution manometry” 
is currently being studied.!6 


Rectal Sensations and Rectoanal Inhibitory Reflex 
The technique for performing these measurements is 
not fully standardized. The following method can be 
used to evaluate these two parameters at the same 
time. Position the radially arrayed transducers at the 
level of the highest pressure zone within the anorec- 
tum. Making sure that the balloon is completely empty, 
use a 60-mL syringe filled with air to relatively quickly 
instill 10 mL of air, and then withdraw the air. Ask the 
patient if she detected the sensation of rectal filling. 
Simultaneously, observe the anal pressure for evidence 
of a pressure drop. Increase by 10-mL increments and 
repeat until sensation and reflex are noted. Once the 
reflex and sensory threshold values have been com- 
pleted, the volume that produces urgency to defecate, 
and the maximum tolerated volume can be determined 
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FIGURE 11-10 Anorectal manometry reading. A. Station-to-station Squeeze Profile. This shows four channels of radially arrayed anal pressures during a 


voluntary squeeze by the patient (posterior, right, anterior, left). 
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FIGURE 11-10 (Continued) B. Normal Rectoanal Inhibitory Reflex (RAIR). Following the quick administration and removal of a bolus of air into the rectal 


balloon (in this case, 20 mL), the resting pressures of the anal canal temporarily drop and then returns. 


by incremental increases (20 mL) of air in the balloon 
without intervening air removal. 


Balloon Expulsion Test 

To complete the series of ARM tests, the balloon is 
filled to 50 mL, and the patient sits on a commode and 
attempts to defecate the balloon out. Pressures can be 
simultaneously recorded if the equipment allows. In 
this test, time to balloon expulsion is noted. 


Normal and Abnormal Values. The normal ARM values 
vary widely and are dependent on the method used to 
obtain them. This makes the ability to distinguish nor- 
mal from abnormal quite challenging. Table 11-1 dem- 
onstrates mean reported values for women. 


Neurophysiologic Studies 


Injury or trauma to the neuromuscular system as well 
as systemic neurologic diseases can alter anorectal func- 
tion. Certain neurophysiologic tests used as an adjunct 
to physical examinations and other studies are used 
to explore the neurologic basis of certain symptoms 
or identify the etiology of anorectal problems. In ana- 
tomical regions outside of the pelvis, clinicians trying to 
determine if neuromuscular etiologies are the suspected 
causes of illness or disease ask the following questions: 


1. What is the problem (primarily muscle or nerve)? 

2. Is the system patent? 

3. If it involves the nerve, is it affecting the myelin 
sheath, the axon, or both? 

4. Is it acute or chronic? 

5. Is it progressing? 

6. Can the injury or disease be localized? 


Because the pelvic structures are less accessible, and 
the sphincter muscles are slightly different than other 
striated muscles in the body (smaller diameters of mus- 
cle fibers that are tonically contracting), neurophysi- 
ologic testing in the pelvis is unique. Nonetheless, the 
concepts of neurophysiologic testing are the same as 
those applied elsewhere. The clinician wishes to know 
if nerves and muscles are intact. If not, she will want to 
locate the “lesion.” Furthermore, she may wish to know 
if the abnormality exists in the neuron, the axon, the 
neuromuscular junction, or the muscle fibers. Finally, 
is function affected? If so, can it return to normal? 

There are two main categories of neurophysiologic 
testing that can be used to sort out anorectal dysfunc- 
tion: nerve conduction studies and electromyography. 


Pudendal Nerve Terminal Motor Latency 


General Overview of Nerve Conduction Studies 

A nerve conduction study is performed by electrically 
stimulating a peripheral nerve, starting an action poten- 
tial, and then recording of the response of the impulse 
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at some location distant to the site of stimulation. It 
measures the speed and the magnitude of the response 
and provides evidence of neuromuscular health. The 
most commonly performed pelvic nerve conduction 
study is the pudendal nerve terminal motor latency 
(PNTML) examination, which measures the propaga- 
tion of an action potential down a motor nerve. 


Stimulating 

When performing most nerve conduction studies, a 
stimulus is given at a predefined site using a surface 
electrode. The larger, myelinated axons are depolar- 
ized first, and then the smaller, myelinated axons are 
depolarized. The pulse width is the duration over 
which the stimulus is delivered and typically ranges 
from 0.05 to 1 ms. 


Recording 

After stimulating a nerve, a response can be mea- 
sured by surface or monopolar needle electrodes. 
When recording a muscle response, three electrodes 
are necessary—an active, a reference, and a ground. 
The active electrode should be placed directly over 
the “neuromuscular junction zone” of the muscle 
being studied; the reference should be close, but not 
on the muscle, if feasible. This allows the responses 
recorded from the active and reference electrodes 
to undergo differential amplification resulting in the 
waveform displayed on the electrodiagnostic instru- 
ment. The ground electrode should ideally be placed 
between the active and reference electrodes. These 
recommendations are frequently not possible in pelvic 
floor studies, making them more challenging to per- 
form and interpret. 


Compound Muscle Action Potential 

A compound muscle action potential (CMAP) is a 
waveform obtained from stimulating a motor nerve 
and recording the potential directly over the muscle. 
The response is a summation of all the muscle fibers, 
which are depolarized by a single stimulated nerve. 
Several parameters recorded from the CMAP can be 
measured (Figure 11-11). Onset latency is the time 
from nerve stimulation to the initial upward deflec- 
tion of the CMAP and reflects neural activation at the 
cathode, propagation of the action potential along the 
nerve, and transmission at the neuromuscular junc- 
tion. Therefore, an abnormality at any of these sites can 
result in prolonged latency. Latency is affected most by 
the heavily myelinated or fastest conducting axons in 
a nerve. If the latency is long, one can assume loss of 
function; however, if even a few normal axons conduct 
the nerve impulse at a normal velocity, the latency can 
be normal despite significant injury. Therefore, latency 
is not a sensitive measure of nerve injury. Amplitude, 
which is measured from baseline to the maximum point 
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FIGURE 11-11 Compound muscle action potential 
(CMAP). Typical morphology and objective parameters. 


of the waveform, reflects the total number of axons and 
muscle fibers being tested and provides an estimate of 
the amount of functioning tissue. Due to the potential 
for varying amounts of tissue between the muscle and 
the electrode and frequently poor impedance values, 
amplitude is even less reliable than latency. Very small 
voltage waveforms can be common (Figure 11-12). 
CMAP duration is typically measured from the onset 
latency to where it crosses the baseline. Duration and 
shape of the waveform reflect the temporal dispersion 
of all the individual fibers. Nerve conduction velocity is 
the rate at which an action potential propagates along 
the stimulated nerve, and is calculated by dividing the 
length of nerve over which the action potential travels 
by the time required to travel the distance. However, in 
motor nerve conduction studies, the latencies between 
two different sites of stimulation are subtracted from 
one another to account for the delay at the neuromus- 
cular junction. Nerve conduction velocities are diffi- 
cult to obtain on the pudendal nerve due to the nerve’s 
anatomic course and the inability to stimulate it at two 
well-defined sites. 


Pudendal Nerve Terminal 
Motor Latency Technique 
The pudendal nerve terminal motor latency (PNTML) 
test is performed by using a specially designed 
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FIGURE 11-13 St. Mark electrode for pudendal nerve 
terminal motor latency. A. St. Mark electrode is affixed to 
the index finger of a gloved hand in order to stimulate the 
pudendal nerve near the ischial spine. B. Close-up of the 
electrode demonstrating stimulating cathode and anode at 
the tip of the finger, with a pair of recording electrodes at 
the base of the finger (used for the transrectal approach). 


montage called the St. Mark electrode (Figure 11-13), 
which has both stimulating and recording electrodes. 
The St. Mark electrode is attached to a gloved index 
finger, so the stimulating electrodes are located at the 
tip of the index finger and the recording electrodes 
at the base. The pudendal nerve is then stimulated at 


FIGURE 11-12 A CMAP from a pudendal terminal motor nerve latency (PNTML) examination. This example shows a 
prolonged latency (4.9 ms), and a small, but reproducible waveform with a low amplitude (17.5 mcv). 


the level of the ischial spine. If stimulation is applied 
transrectally, the recording electrodes are located at 
the EAS. In women, another option is to stimulate the 
pudendal nerve using a transvaginal approach with 
separate active and reference electrodes placed over 
the EAS. 


Clinical Utility 

Pudendal nerve conduction studies are the most com- 
monly reported electrodiagnostic tests done on the 
pelvic floor. First described by Kiff and Swash in 1984 
to study patients with so-called neurogenic fecal incon- 
tinence, multiple studies have been performed using 
PNTML to predict surgical success following repair 
of a disrupted anal sphincter with varied findings. This 
is likely due to the lack of test sensitivity. The PNTML 
has also been used to investigate the role of pudendal 
neuropathy in stress urinary incontinence and pelvic 
organ prolapse. However, the ongoing clinical useful- 
ness of PNTML is hotly debated.'*"° At the very least, 
nerve conduction studies should not be used in isola- 
tion when evaluating pelvic floor injuries. 


Normal and Abnormal Values 

Normal values have been suggested by several labora- 
tories (Table 11-2),!>!™-" each with different definitions 
for the normal population. Regardless, when using the 
St. Mark electrode, the latency seems to be extremely 
short, on the order of two milliseconds, with abnor- 
mal values in fecal incontinence defined as only a few 
tenths of a millisecond longer, which brings into ques- 
tion the clinical relevance of the test. Nevertheless, 
older age and a wide genital hiatus were associated 
with longer pudendal nerve terminal motor latencies, 
and in one study, reduced amplitude was associated 
with increased vaginal parity.'® 


Sacral Reflex 


Clinical Utility 

Because the PNTML only tests the conduction prop- 
erties of the distal motor nerve, it does not assess prox- 
imal or afferent limbs of pelvic nerves. A clitoral anal 
reflex (CAR) test measures both the efferent and affer- 
ent limbs and, when combined with bladder anal or 
urethral anal reflexes, also tests the neurotransmission 
through the pelvic plexus. 


Table 11-2 PNTML Normal Values”? 


Normal 1.7-2.5 
Following vaginal delivery 1.9-2.4 
Fecal incontinence 2.4-2.6 
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Technique 

A surface stimulator (cathode-anode) stimulates the 
dorsal nerve to the clitoris. Recording electrodes are 
placed in a fashion similar to the PNTML test (trans- 
vaginal option) as described above. A nonrecurrent, 
paired stimulus (0.1 ms duration) with an inter- 
stimulus interval of 5 ms is applied until the patient 
perceives the stimulus, which is labeled the sensory 
threshold. Then the stimulation is increased to three 
to four times that level. 


Normal Values 

There are sparse data for this type of evaluation in the 
literature, with some normative data for men,!* and 
the mean latency for women in one series was reported 
at 46 ms." 


Electromyography 


The term EMG refers to the studying the patterns 
of electrical activity moving along the muscle fibers. 
EMG studies the inherent electrical activity that origi- 
nates from a nerve, and therefore is generally thought 
to be a test of nerve function. However, in its complete 
utility, EMG is used to discriminate between normal, 
denervated, reinnervated, and myopathic (local or sys- 
temic) muscle. In addition, it can demonstrate sub- 
clinical disease, and define the evolution, stage, and 
prognosis of neuromuscular disease. 


Kinesiologic Electromyography 


The pelvic floor muscles contract continuously except 
during defecation and voiding to maintain continence 
and support. Kinesiologic EMG assesses the presence 
or absence of muscle activity during certain maneu- 
vers. Surface electrodes record a summation of electri- 
cal activity that emanates deep to the electrode. EMG 
cannot demonstrate individual motor unit action 
potentials (MUAP); therefore, it cannot be used to 
diagnose or quantify neuropathy or myopathy. In addi- 
tion, quantitative data are less reliable due to signal 
distortion by intervening skin, subcutaneous tissue, 
and volume conduction from other muscles. 


Clinical Utility 

Although ARM is often used to demonstrate paradoxi- 
cal contraction of the anal sphincter and puborecta- 
lis during attempted defecation, kinesiologic EMG 
patterns demonstrate the same thing. Many urody- 
namicists utilize these same patch electrodes during 
urodynamics for similar indications to evaluate void- 
ing dysfunction. 


Technique 
Two recording electrodes (with a separate 3rd, ground 
electrode) are placed on the anal skin over the muscle 
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being evaluated and can be used to evaluate patterns 
and timing of desired or inadvertent muscle activity. 
Generally, gain is set to 500 mcv/div or greater and 
time sweep is set to 100 ms/div or greater. 


Needle Electromyography 


Neurophysiologists will perform needle EMG where a 
specialized electrode is directly inserted into the mus- 
cle of interest in concert with nerve conduction stud- 
ies. The same should be true when neurophysiologic 
studies are being considered for anorectal problems. A 
variety of needle electrodes are available—monopolar, 
single fiber, and concentric—each with unique record- 
ing properties (Figure 11-14). 

Unlike kinesiologic EMG, needle EMG can uncover 
electrical patterns that help delineate the location of 
a neuromuscular lesion, its chronicity, and expected 
recovery. 


General Overview of Needle Electromyography 
To better appreciate why EMG is helpful, a brief review 
is required. A motor unit is a neuron, its axon, and all 
the muscle fibers it serves. For pelvic floor muscles, the 
neuronal cell bodies lie in Onuf’s nucleus of the ante- 
rior horn of the sacral spinal cord. Axons distribute 
themselves to individual muscle fibers by branching 
near and within the muscle. Under normal circum- 
stances, muscle fibers from different motor units are 
intermingled, creating a mosaic pattern (Figure 11-15). 
Frequently, a concentric needle electrode is used to 
evaluate the electrical patterns of the nearest 15 to 
20 muscle fibers. At the beveled tip of the needle is 
a fine platinum wire (active electrode) surrounded by 
a steel cannula (reference electrode). Although the 
sampling area of the needle electrode is small, the bio- 
electric signal detected still represents a summation of 
detected action potentials from multiple muscle fibers 
in its vicinity. The analyzed output from the electrode 
is a complex waveform called a MUAP with time on 
the x-axis and voltage on the y-axis (Figure 11-16). An 
action potential in a muscle originates at the neuro- 
muscular junction. 

In a normal muscle, most action potential wave- 
forms are triphasic. When increased force is required, 
more (and larger) motor units contribute to the 
increase in muscle contractility. Electrically, these 
waveforms coalesce, overlap, and interfere with one 
another. No single MUAP waveform is visible, and a 
so-called “interference pattern” is created. 

With complete denervation, but prior to complete 
atrophy of the muscle fiber should no reinnervation 
occur, the muscle attempts to create its own pacemaker, 
leading to characteristic but small waveforms known as 
fibrillation potentials or positive sharp waves that even- 
tually disappear if successful reinnervation occurs. 
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FIGURE 11-14 Needles for electromyography. A. 
Needles used for electromyography (EMG): (1) mono- 
polar; (2) concentric; (3) single-fiber; B. Close-up of con- 
centric needle active electrode surface. C. Close-up of 
single-fiber needle active electrode surface. 
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Normal innervation 


FIGURE 11-15 Concentric needle EMG of anal sphincter. Needle can be inserted perpendicular to muscle fibers (A) so 
that the needle samples a small subset of the muscle fibers (B). C. A close-up of (b) shows how the electrode sits in indi- 
vidual muscle fibers served by multiple neurons, and the waveform generated in an uninjured nerve/muscle. D. With par- 
tial denervation and subsequent reinnervation, neighboring axons help denervated muscle fibers, changing the electrical 
waveform detected by the electrode. (Reproduced with permission from Ref.) 
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FIGURE 11-16 The motor unit action potential (MUAP) 
and measurable parameters. 


Following partial nerve injury, myelin sheaths 
and axons themselves may become dysfunctional. 
Neighboring axons might provide reinnervation to 
muscle fibers that lost their connection following the 
injury. During the time of nerve regrowth, the coor- 
dinated summation of the bioelectric signal for that 
motor unit can become altered. Temporal dispersion 
of the signal prolongs the duration and increases 
the complexity of the waveform. In addition, the 
scattered mosaicism of the motor unit distribution 
changes so that more muscle fibers in a given loca- 
tion may belong to the same motor unit, creating a 
higher-amplitude signal. These parameters can be 
quantified using advanced algorithms on modern 
EMG instruments. 


Technique 

Standardized filter settings are needed for quantitative 
needle EMG. Commonly used settings are 5 Hz and 
10 kHz, meaning the instrument filters all frequencies 
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FIGURE 11-17 A concentric needle electrode is being 
inserted at a slight angle into the right side of the exter- 
nal anal sphincter. 


below 5 Hz and above 10 kHz. Sweep and gain set- 
tings are typically 50 to 500 uV per division and 10 ms 
per division. 

Although topical local anesthesia can be applied, 
the time required for epithelial level anesthesia is still 
about 30 minutes. Moreover, the deeper layers can- 
not be anesthetized because the conduction block 
would render the test useless, so there will still be 
some discomfort from the movement of the needle. 
The superficial layer of the anal sphincter is accessible 
by inserting the needle to a depth of about 3 mm for 
a radius of about 1 cm outside the mucocutaneous 
junction. The deeper portions of the anal sphincter 
can be analyzed by advancing the needle at about a 
30° angle to the anal axis starting just at the mucocu- 
taneous junction?! (Figure 11-17). Quantitative EMG 
algorithms have made the analysis of MUAP wave- 
forms and interference patterns much less time-con- 
suming and have reduced patient discomfort. During 
MUAP analysis, a representative sample of MUAPs 
can be obtained from the left and right side of the 
muscle separately. 


Clinical Utility 

Concentric needle EMG is most useful for assessing 
the sacral myotome in neurologic diseases such as 
Parkinson disease and multisystem atrophy. It is also an 
important tool when trying to detect acquired injuries 
of the cauda equina or conus medullaris (neoplasms, 
trauma) that may affect defecation and continence. 
Unfortunately, few pelvic floor clinicians have been 
adequately trained in neurophysiologic procedures. In 
addition, there are no quantitative EMG parameters 
that are defined that predict the presence or absence 
of incontinence, surgical success of sphincteroplasty, 
or detect the level of injury during childbirth with or 
without sphincter laceration. 


Table 11-3 Anal Sphincter Quantitative EMG 
Normal and Abnormal Values17:21.22-24 


Multi-MUAP Analysis 


Duration (ms) 5.1-10.4 6.0-6.3 7.0 
Amplitude 275-535 314-346 473 
(mcv) 

Area 228-650 262-322 447 
(mcv*ms) 

Turns (n) 2.4-2.9 2.8-3.0 NA 
Phases (n) 2.8-3.7 3.0-3.2 NA 
Interference pattern analysis 

Turns/second 128-374 199-224 NA 
(n) 

Amplitude/ 225-319 286-320 NA 
turn (mcv) 

Activity (%) 5-18 9.1-10.5 1 
NSS/s (n) 65-234 117-138 18 
Envelope 568-1367 628-810 574 
(mcv) 


Al, Anal Incontinence (postpartum); MSA, multisystem atrophy. 


Normal and Abnormal Values 
Anal sphincter quantitative EMG normal and abnor- 
mal values are presented in Table 11-3. 


Multi-electrode Surface Electromyography 


Recently, multiple small surface electrodes have been 
circumferentially mounted on an appropriately sized 
cylinder. Each electrode serves as both an “active” elec- 
trode and a “reference” electrode to its neighbor, allow- 
ing resolution of surface-level MUAPs (Figure 11-18). 
Initial reports using this technology have revealed 
that, unlike most striated muscles of the appendicular 
skeleton that have a discreet “neuromuscular junction 
zone,” the innervations zones for the anal sphincter are 
spread rather diffusely throughout the circumference 
of the sphincter complex in women.” 


THE UTILITY OF ANRECTAL 
INVESTIGATIONS 


Key Point 


e Normative values and indications for anorectal 
investigations remain somewhat unclear in women. 


Investigations of the anorectum focus on assessment 
of anatomy and function. Unfortunately, normative 
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FIGURE 11-18 A. Multi-sensor surface electrode with 16 electrodes arranged around the circumference of the device. 
B. Each electrode serves as both an “active” electrode and a “reference” electrode to its neighbor, allowing resolution 
of surface-level MUAPs. C. Initial reports using this technology have revealed that, unlike most striated muscles of the 
appendicular skeleton that have a discreet “neuromuscular junction zone,” the innervations zones for the anal sphincter 
are spread rather diffusely throughout the circumference of the sphincter complex in women. Further studies using this 
less invasive technique are ongoing. (Reproduced with permission from Ref.”) 


values for the assessment of anorectal function in 
women are lacking. Most of the anorectal investiga- 
tions described in this chapter have not been proved 
to aid in the clinical care of anorectal dysfunction, 
although as better understanding of the pathophysi- 
ologic underpinning of these disorders is defined, bet- 
ter clinical treatment may follow. 
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Part C: Pelvic Organ Prolapse 


Pelvic Organ Prolapse: 


Anterior Prolapse 


Richard P. Foon and Robert Freeman 


DEFINITION 


Pelvic organ prolapse is defined as the descent of one 
or more of the anterior vaginal wall, posterior vagi- 
nal wall, the uterus, or the apex of the vagina (vagi- 
nal vault or cuff scar after hysterectomy).’ Anterior 
vaginal wall prolapse/cystocoele is the descent of the 
anterior vaginal wall and can be due to central and/ 
or paravaginal fascial defects. Uterine or vaginal vault 
descent and enterocele are often seen in combination 
with cystocoele. 

It is difficult to identify the true prevalence of 
symptomatic cystocoele as most of the estimates are 
based on patients admitted to hospital for surgery. 
It is estimated that in the general population, pro- 
lapse of the anterior wall occurs in 14% to 27% of 
women and, in combination with other sites, in 33% 
of cases.2? The Women’s Health Initiative showed 
that in women ages 50 to 75 years, 41% had various 
degrees of pelvic organ prolapse of which 34% were 
cystocoeles.* 

Anterior vaginal wall prolapse rises in both preva- 
lence and incidence with age. The Women’s Health 
Initiative revealed that women in the age groups 60 to 
69 years and 70 to 79 years had a higher risk of pro- 
lapse than the 50- to 59-year age group.* Regarding 
new onset of cystocoeles, Handa et al. found that these 
occurred in 9% of women per year; however, sponta- 
neous regression was common, especially with grade 
one prolapse. In older parous women prolapse is 
more likely to be progressive than regressive.° 


Anatomy 


From cadaver studies, DeLancey defined three lev- 
els of pelvic support.’ Level I accounts for support of 
the upper third of the vagina and the cervix. Level II 
involves the middle third of the vagina and its attach- 
ment to the pelvic side walls laterally by fascia extend- 
ing transversely between the bladder and the rectum 
attaching to the arcus tendineus fascia pelvis (ATFP) 
and the superior fascia of the levator ani.’ Loss of 
level II support results in the formation of cystocoeles 
and rectocoeles. The lower third of the vagina fuses 
with the perineal membrane, perineal body, and leva- 
tor ani and this forms level III.’ 

Support of the pelvic organs depends on the stri- 
ated muscle and its nerve supply, as well as fascia and 
connective tissue. Disruption of any or all of these can 
lead to pelvic organ prolapse. 


Muscle 


Under normal circumstances the pelvic organs are 
supported by both the pelvic muscles and connective 
tissue. The levator ani muscle has both slow twitch 
(type 1) and fast twitch (type 2) fibers with the former 
providing resting tone and the later preventing stretch- 
ing of the pelvic ligaments. Women with prolapse more 
often have defects in the levator ani and generate less 
vaginal closure force during a maximal contraction 
when compared to women without prolapse.® Defects 
in the levator ani have been seen on magnetic reso- 
nance imaging (MRI) in 20% of primiparous patients 
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and are not present in nulliparous patients suggesting 
childbirth as a causal factor.’ 


Fascia 


The connective tissue of pelvic floor fascia is composed 
of elastin, smooth muscle, fibroblasts, blood vessels, 
and collagen, with collagen being the main com- 
ponent.!° A reduction in the collagen and increased 
turnover of collagen has been observed in patients 
with pelvic organ prolapse and urinary incontinence 
(UD.! The fibromuscular tissue in patients with 
prolapse shows a loss of smooth muscle at the vaginal 
apex, increase protease activity, myofibroblast activa- 
tion, and abnormal smooth muscle phenotype. It is 
unknown whether these changes are the cause of or 
as result of the mechanical forces. With age the vagi- 
nal tissues are slow to return to a nonstressed state. 
Therefore, with a rise in parity and lack of estrogen 
there is less elasticity and recovery of the vaginal tis- 
sues after mechanical stress. 


Neurologic 


The pudendal nerve supplies somatic innervation to 
the levator ani muscles. Childbearing can result in 
pelvic floor injury due to the damage of the pudendal 
nerve by compression or traction within the Alcock 
canal. A prospective study using electromyography 
showed that 80% of women had partial pelvic floor 
denervation following delivery.'4 Neurophysiologic 
studies confirmed that weakness of the pelvic floor 
muscles was due to partial denervation following vagi- 
nal delivery.!° Childbirth can initiate the process while 
further vaginal deliveries can result in progressive 
denervation. As a result poor support from the leva- 
tor ani muscle can occur leading to both pelvic organ 
prolapse and stress UI. 


PATHOPHYSIOLOGY 


The pathophysiology of anterior vaginal wall prolapse 
is complex and often consists of more than one under- 
lying cause. Normal pelvic floor function requires the 
muscular and fascial components to work together 
with the neural components to facilitate pelvic organ 
support. Weakening of these components is likely 
to result in descent of the pelvic organs resulting in 
prolapse. Pregnancy, vaginal delivery, age, increased 
abdominal pressure such as that occurs from chronic 
cough, straining or obesity, family history/genetic fac- 
tors, ethnic background, and previous hysterectomy 
have all been identified as risk factors for anterior pro- 
lapse or cystocele. 


FIGURE 12-1 A boat in a dry dock. The ropes attaching 
the boat to the dock stand for ligaments. In A, the liga- 
ments are aided by pelvic floor muscles (water). In B, the 
ligaments provide all support. (From Ref.'8) 


The role of the biomechanical properties of the vag- 
inal tissue in the pathogenesis of anterior vaginal wall 
prolapse is poorly understood. In women with weak 
fascia due to altered connective tissue and reduced 
collagen, prolapse can result. An example of this is 
seen in patients with conditions such as Marfan or 
Ehlers-Danlos syndrome where a higher rate of pelvic 
organ prolapse has been reported compared with the 
general population. This supports the hypothesis that 
weak connective tissue is implicated in the pathogen- 
esis of pelvic organ prolapse.'° 

As mentioned, vaginal support depends not only on 
the facial attachments but also on striated muscle and 
its nerve supply. Disruption of these can lead to pelvic 
organ prolapse and is nicely demonstrated by the “Dry 
Dock Theory” (Figure 12-1).'’ Wall and DeLancey 
suggested that one should look at the entire pelvis with 
the ligaments, pelvic floor muscle, and fascia as the 
support mechanisms." It is suggested that when the 
pelvic floor muscles function normally, the support 
mechanisms including the fascia and ligaments that 
attach the organs to the pelvic side wall represented 
by “the Ropes attaching to the Dock” are under nor- 
mal tension. When the pelvic floor muscles are dam- 
aged, this is analogous to no water in the dry dock. 
In this situation, the pelvic organs are now supported 
solely by the fascia and ligaments and over time these 
support mechanisms are unable to support the pelvic 
organs resulting in pelvic organ prolapse.'® 


Risk Factors 
Obesity 


The risk of progression of a cystocoele in patients who 
are overweight (body mass index 25—29.9 kg/m?) or 
obese (body mass index >30 kg/m”) has been quoted 
as 32% and 48%, respectively, when compared to 
patients with a normal body mass index of <25 kg/m7.'° 


However, weight loss of 10% was not associated with 
a significant prolapse regression in this study, suggest- 
ing that there is irreversible damage done to the pel- 
vic floor by excessive weight gain.'® This observation 
stands in contrast to investigations into the effect of 
weight loss on UI where weight loss has been observed 
to reduce symptoms.”° 


Pregnancy 


Parity is strongly linked to prolapse. In the Oxford 
Family Planning Association Study,” women with 
two births were 8.7 times more likely to undergo a 
surgery for prolapse than nulliparous women. Twin 
studies have shown a higher incidence of prolapse in 
parous twins compared to nulliparous twins thus link- 
ing childbirth with prolapse.” There is also a signifi- 
cant descent of parts of Aa/Ba in nulliparous women 
relative to the hymen in both the third trimester and 
postpartum period.” Therefore, anterior vaginal wall 
prolapse is associated with both pregnancy and vagi- 
nal delivery. Quiroz et al. found that following a single 
vaginal birth the odds of a woman having pelvic organ 
prolapse beyond the hymen were almost ten times 
higher than women who did not have a vaginal birth.” 
Tegerstedt et al. showed the odds of mothers develop- 
ing symptomatic pelvic organ prolapse were 3.3 times 
higher in mother of four compared to mothers of one.” 


Genetic Factors 


Genetic factors may account for up to 30% of the inci- 
dence of pelvic organ prolapse but the contribution of 
underlying genetic differences between individuals is 
still the least understood risk factor for development of 
prolapse.” Genes seem to influence pelvic organ pro- 
lapse by influencing the connective tissue structures.”’ 
In families with high incidence of prolapse there may 
be an autosomal dominant transmission with data sug- 
gesting that a polymorphism in the promoter LAMC1 
(laminin gamma 1) may increase susceptibility to pel- 
vic organ prolapse at an early age.” Linkage to chro- 
mosome nine has been associated in families with 
pelvic organ prolapse.”8 


Family History 


McLennan et al. showed that 47% of women with pel- 
vic organ prolapse have a family history of prolapse.”° 
It has estimated that siblings of women with pelvic 
organ prolapse have a five times increased relative risk 
of prolapse compared with the general population.” 
Chiaffarino et al showed the risk of pelvic organ pro- 
lapse was higher in women whose sisters or mothers 
had pelvic organ prolapse with an odds ratio (OR) of 
3.2.3! Genetic susceptibility would seem to depend on 
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both a maternal family history of prolapse and a pater- 
nal history of hernias.” The risk of developing pelvic 
organ prolapse was 1.5 higher in women with a male 
relative having a hernia compared to families without 
such a history. Furthermore, the risk of prolapse was 
1.8 times higher in women with a female relative with 
a prolapse and/or hernia compared to women without 
a family history of a prolapse and/or hernia.” 


EVALUATION 
Symptoms 
Key Points 


e Similar to other compartments, the most consis- 
tent symptoms of anterior prolapse is the feeling of 
a bulge. 

e Not all women with prolapse will be symptomatic. 

e The decision to treat prolapse should be driven by 
patient symptoms and bother. 


The main and most consistent symptom of prolapse is 
the feeling of a bulge at or beyond the introitus.*” Other 
symptoms include lower abdominal pressure (63%), 
pelvic heaviness (56%), pelvic discomfort (58%) visu- 
alization of the prolapse (43%), sexual dysfunction, 
and overactive bladder or voiding dysfunction.* 

Assessing the degree of “bother” and effect on 
the quality of life is important when deciding on the 
appropriate treatment for the individual patient. Such 
“patient selection” is key to successful management. 

First, it must be confirmed that symptoms are 
due to pelvic organ prolapse and not due to another 
cause. For example, vaginal pain is rarely a symptom 
of prolapse and is unlikely to be helped by surgery. 
Such women should have further investigations to 
determine the cause of pain, including neuropathic 
causes. 

Second, there are women in the general popu- 
lation who have pelvic organ prolapse on clinical 
examination but are asymptomatic.** It is debatable 
whether these patients require surgery especially in 
cases where the prolapse does not protrude beyond 
the hymen. The decision to operate should be based 
on the patient’s symptoms as well as the physical 
examination. Validated symptomatic questionnaires 
such as International Consultation on Incontinence 
Questionnaire-Vaginal Symptoms (ICIQ-VS) can 
be used to assess vaginal and sexual symptoms and 
quality of life whereas the ICS pelvic organ prolapse 
quantification (POP-Q) system is recommended for 
objective physical examination assessment. 
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Pelvic Organ Prolapse Examination 


The POP-Q examination gives an objective assessment 
of a patient’s prolapse and is explained in Chapter 4. 
Decent of prolapse to a level of 0.5 cm beyond the 
hymen is found to accurately predict the symptoms of 
bulging; however, there is no threshold that predicts 
other pelvic floor symptoms.” 

It is unclear when the final decision regarding sur- 
gical therapy based on the preoperative or intraopera- 
tive findings under anesthesia should be made. For 
example, Fayyad et al. have shown that when exam- 
ined under anesthesia, in 16% of cases there was a 
greater or lesser degree of prolapse and 11% had a 
prolapse in a different compartment.’ This might be 
due to the relaxation of the pelvic floor secondary to 
the anesthesia and the traction applied, and might not 
be representative of the patient’s prolapse in the awake 
state. This requires further research. 

At the preoperative examination the patient should 
perform a Valsalva maneuver and/or strain in the posi- 
tion where the prolapse is most pronounced, usually the 
standing position. The standing position is also partic- 
ularly useful if the symptoms do not correlate with the 
examination. A Sims speculum is used if the patient is 
in the lateral position but a finger can be used if the 
patient is in the standing position. Paravaginal defects 
might be detected by visualizing the area of detach- 
ment of the lateral vagina from its attachment to the 
ATFP but this has not been validated.” Preoperative 
clinical assessments of paravaginal defects only have a 
positive predictive value of 57% when compared with 
intraoperative assessments.*” Imaging is probably the 
only method of precisely identifying defects associated 
with cystocoele (Figures 12-2 and 12-3). 


Imaging 


Imaging might complement our clinical assessment 
by identifying what is prolapsing and possibly identify 
specific defects, which might help target the appropri- 
ate surgery.*? 


Magnetic Resonance Imaging 


The use of MRI can be helpful in determining the site 
of the anatomical defects (Figures 12-2 and 12-3), is 
reproducible, and provides a visual record both before 
and after surgery.*® MRI is noninvasive and can evalu- 
ate the pelvic organs in various planes with soft tissue 
and temporal resolution, and can be especially useful 
in patients with multicompartment symptoms, severe 
prolapse, and recurrence after surgery. It has the abil- 
ity to demonstrate more extensive prolapse than phys- 
ical examination alone. MRI has also been found 
to be a complementary instrument to identify and 


Pubovisceral/levator/ Levator Muscle 
pubococcygeus detachment hypertrophy 
muscle 


FIGURE 12-2 Pelvic axial magnetic resonance imaging 
images of vaginal support level Ill. The left shows a nul- 
liparous asymptomatic woman with normal vaginal con- 
figuration (“Butterfly shape”) with intact pubococcygeal/ 
pubovisceral muscle attachment to the pubic bone in an 
asymptomatic woman without prolapse. The pubovesi- 
cal muscle is visible anterior to the urethra. The image on 
the right shows a patient with a cystocoele with loss of 
anterior lateral vaginal wall support, with associated right 
pubococcygeal muscle detachment from the pubic bone, 
and compensatory hypertrophy of the left pubococcygeal 
muscle. 


even quantify prolapse while dynamic MRI has the 
added advantage of being able to diagnose paravagi- 
nal defects that cannot be assessed using the POP-Q 
system.*” 

Used before and after vaginal repair, MRI has 
shown isolated lateral defects in 33%, central fascial 
defects in 8%, a combined central and lateral defect in 
12%, and no defects in 46% of women. Fifty percent 
of lateral defects were corrected following anterior 
repair.’ In this same study, defects in the pubococ- 
cygeal and pubovesical muscles were associated with 
anatomical failure.*® 

Unlike ultrasound, MRI is expensive and evidence 
suggests that translabial/perineal and transvaginal 
ultrasound might be a suitable alternative to MRI. 


Ultrasound 


Ultrasound is an established tool in Urogynecology. 
The requirements for a two-dimensional (2D) transla- 
bial pelvic floor ultrasound include a B-mode capable 
2D ultrasound system with a 3.5- to 6-MHz trans- 
ducer.*! Advances in technology have allowed the use of 
three-dimensional and four-dimensional transperineal 
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FIGURE 12-3 Magnetic resonance imaging appearances of central fascial defect before (Figures A1 and A2) and 
after (Figures B1 and B2) anterior vaginal repair. The images demonstrate reduction of the “herniated” bladder (Ba) 


base following anterior repair. (From Ref.°°) 


ultrasound allowing imaging in different planes and 
visualization of axial planes in a similar manner to 
MRI.” Three-dimensional ultrasound allows for the 
imaging planes to be varied thus enhancing the vis- 
ibility of the anatomical structures. Four-dimensional 
ultrasound, or dynamic assessment of pelvic organ 
mobility, can be advantageous in describing prolapse 
associated with muscular or fascial detachments and 
defining the functional anatomy.*! Both have a posi- 
tive relationship between the area of the levator hiatus 
and the severity of the anterior compartment prolapse. 
Association between the area of levator hiatus and 
symptoms has not be determined, and although ana- 
tomical correlations are helpful in determining treat- 
ment plans, ultimately symptoms must be regarded 
as the most important factor when determining treat- 
ment type. Therefore, ultrasound and MRI, while use- 
ful for research purposes, should not be used at the 
expense of thorough history and clinical examination. 
MRI and ultrasound studies are more likely to be indi- 
cated in cases of failed surgery, recurrent prolapse, or 


where clinical assessment does not concur with the 
patient’s systems. 


Urodynamics 


Urodynamics may be indicated when women present 
with cystocele and are considering surgical intervention. 
“Occult” or “hidden” incontinence is thought to occur 
when the urethra is kinked while the anterior vaginal 
wall descends. Treatment of the vaginal bulge exchanges 
one symptom—bulging—for another. Occult incon- 
tinence has an estimated prevalence of 23% to 62% 
and is defined as “Stress incontinence only observed 
after the reduction of coexistent prolapse.” +- It is a 
sign not properly defined and the methods of reduc- 
ing the prolapse to reveal incontinence vary. In some 
cases a pessary might be used to reduce the prolapse 
but this can obstruct the urethra thus giving a false- 
negative result.! It is suggested that the pessary test has 
an excellent negative predictive value (98%), high spec- 
ificity (93%) but poor sensitivity (67%) in predicting 
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postoperative stress UI with reduction of the prolapse 
in patients with pelvic organ prolapse.*° 

It is unclear whether “occult incontinence” should 
be treated “prophylactically.” The Colpopexy and 
Urinary Reduction Efforts (CARE) study of pro- 
phylactic colposuspension performed at the time of 
sacrocolpopexy in women asymptomatic for UI prior 
to surgery showed that reduction of the prolapse does 
not help to identify women at higher risk of develop- 
ing postoperative stress incontinence. In that study 
the authors concluded that women who underwent 
prophylactic colposuspension were less likely to have 
incontinence symptoms following surgery than those 
who did not undergo prophylactic colposuspension.”” 
It is unknown whether this conclusion can be extrap- 
olated to other antiincontinence procedures but cur- 
rently there is there is no evidence supporting the 
addition of a prophylactic procedure for vaginal sur- 
gery, or whether the results may be extrapolated to the 
performance of other incontinence procedures such as 
midurethral slings.“ There is the risk that such “pro- 
phylactic” incontinence surgery might result in com- 
plications such as voiding difficulty.*® Patients should 
therefore be advised regarding the potential risk of 
new-onset UI and, that should it occur, corrective sur- 
gery can be performed at a later stage. 

It is recommended that where UI can be demon- 
strated on reducing the prolapse, urodynamics be 
considered. This might reveal the type of occult incon- 
tinence, as well as predicting the effect of prolapse sur- 
gery on postoperative voiding. 

In patients with preexisting bothersome urody- 
namic stress incontinence (which has failed to respond 
to conservative measures such as pelvic floor muscle 
training [PFMT]), a concomitant anti-incontinence 
procedure can be undertaken at the time of the pro- 
lapse surgery. 


NONSURGICAL TREATMENT 


The types of nonsurgical treatment for anterior vagi- 
nal wall prolapse include pelvic floor/physiotherapy 
and pessaries (Figure 12-4). Conservative methods 
focus on decreasing the intra-abdominal pressure such 
as reduction in heavy lifting and weight loss.*? These 
measures can be used in conjunction with PFMT and 
other methods of treatment of anterior vaginal wall 
prolapse including the use of pessaries. 


Pelvic Floor Muscle Training (PFMT) 


PFMT is usually offered to patients with a mild 
prolapse (eg, grade 1-2), in those who have not yet 
completed their families, and in patients who are 
unwilling to have surgery or a pessary. It might also 


FIGURE 12-4 Pessaries commonly used for anterior 
vaginal wall prolapse. A. Shelf pessary; B. A ring pessary. 


be used as a form of secondary prevention to prevent 
mild symptoms worsening. 

Limited evidence from randomized controlled trials 
support the use of PFMT in the treatment of symp- 
tomatic pelvic organ prolapse.” In one study, women 
with mild prolapse assigned to the PFMT group were 
less likely to have worsening prolapse compared with 
those with severe pelvic organ prolapse; however, by the 
24-month follow-up this difference was no longer evi- 
dent.” Results of this trial are unclear as the definition 
and measurement of prolapse was nonstandardized. 


Pessaries 


Despite the role for surgery, there is still a significant 
role for the use of pessaries in the nonsurgical treatment 
of anterior vaginal wall prolapse. Pessaries have been 
shown to improve symptoms such as vaginal “bulge,” 
and aid in bladder, bowel, and sexual function.” 


Multiple types of pessaries are available and include 
ring, Gelhorn, ring with support, cube, Hodge, knob 
incontinence dish with support, donut, and inflato- 
ball. A survey conducted among gynecologists in the 
United States revealed that the ring pessaries were 
thought to be most effective and easiest to use for cor- 
rection of anterior vaginal wall prolapse.” 

Vaginal pessary complications include bleeding, 
extrusion, vaginal discharge, pain/constipation, incon- 
tinence and, in the extremely rare case of a neglected 
pessay, impaction requiring removal under anaesthe- 
sia.>* Patients who have developed complications due 
to the pessaries such as abrasion should be followed up 
more frequently.° 

Women of all ages can be offered a trial of a vagi- 
nal pessary prior to proceeding to surgery. It provides 
a treatment option but also mimics what might hap- 
pen to the prolapse following surgery thus giving the 
patient an idea of outcome in terms of prolapse, lower 
urinary tract symptoms, and bowel function. 

Studies conducted by Fernando et al. and Hanson 
et al. showed a 75% to 81% successful fit and 48% 
of women continued to use the pessary beyond four 
months.****°° A more recent study showed that 68% of 
women continued to use the pessary after one year.” 

Often the first choice of pessary is usually the ring 
pessary and if this does not work the Gelhorn/shelf 
pessary can be used. Although recommendations vary, 
pessaries may remain in place and be removed and 
cleaned as little as every four to six months in some 
individuals. In patients using a pessary for treatment, 
a short history is obtained at follow-up to ensure there 
are no problems with the pessary such as abnormal 
bleeding and vaginal discharge. The pessary is then 
removed and cleaned. Before reinsertion a speculum 
examination is done to rule out any erosions or abnor- 
mal vaginal discharge. Patients can be taught to remove 
and replace the pessary if they wish (eg, before coitus). 

Vaginal estrogens are recommended for use with 
a pessary to prevent abrasion of the vaginal skin in 
postmenopausal women unless there is a contraindica- 
tion such as an estrogen receptor positive breast can- 
cer. The success rate of pessaries in the treatment of 
pelvic organ prolapse was highest among the patients 
having a ring pessary (94%) followed by Gelhorn 
pessary (84%).*° 

The success rates with ring pessaries for patients 
with cystocoeles was 81% with the median number of 
pessaries tried and median number of visits required 
for fitting being two.*° Predictors of pessary failure 
included an introitus greater than four fingers breath 
and short vaginal length of less than 7 cm.** Other fac- 
tors associated with failure include a history of previous 
pelvic floor reconstruction surgery and hysterectomy.”° 

Acomparison of patients using pessaries versus those 
undergoing surgery for treatment of prolapse showed 
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improvement in urinary, bowel, sexual function, and 
prolapse symptoms in both forms of treatment with- 
out any difference in frequency of intercourse.” Long- 
term follow-up of patients with pessaries showed that 
56% experienced complications such as bleeding, 
extrusion, discharge, and pain with 23% having more 
than one complication.* In this study, only 14% con- 
tinued the use of pessaries long term with a median 
duration of 1.4 years.** 

Given low reported success rates in some studies, 
some providers question whether pessaries should 
be considered as a first-line treatment for prolapse. 
Patient selection is important and women should be 
advised of the success and failure rates. 


SURGICAL TREATMENT 


Preoperative Management 


The aims of surgical repair are to relieve symptoms 
and maintain or reestablish bladder, bowel, and sexual 
function. 

For cystocoele repair the traditional procedure is 
the anterior repair/colporrhaphy. Commonly patients 
require and undergo additional procedures such as 
posterior repair and vaginal hysterectomy and vault 
suspension. Anterior repair without concomitant pro- 
cedures is uncommon as pelvic floor weakness is usu- 
ally multisite. 

Patient selection is important regarding type and 
number of procedures to be undertaken as multiple 
procedures can, in some cases, increase the risk of 
complications. Factors that affect patient selection 
include age, BMI, comorbidities, anesthesia, previous 
surgery, concomitant bladder and bowel dysfunction 
and the wish to retain sexual function need to be con- 
sidered. For example, in an elderly woman who is not 
currently sexually active and has no wish to be so, col- 
pocleisis, or vaginal obliteraive procedures, might be 
an appropriate choice.” 


Consent and 
Preoperative Assessment 


In 2008 the General Medical Council in the United 
Kingdom issued guidelines with regard to obtaining 
consent from patients for surgery. Although practi- 
tioners in the United Kingdom are advised to follow 
these guidelines, the guidelines may also serve as tem- 
plates for consent in other countries.© Patients should 
be advised about the success rates of surgery including 
both national rates and/or the surgeon’s own experi- 
ence. In addition, and risks of anterior repair including 
bleeding, infection, venous thromboembolism (VTE), 
stress incontinence, urgency, voiding difficulty, blad- 
der, ureteric injury, and fistula formation should be 
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discussed. Since prolapse surgery can affect bladder 
function, patients should be counseled regarding new- 
onset incontinence or voiding dysfunction, which may 
require the use of a catheter. In addition, postoperative 
advice should be given regarding the need for a vaginal 
pack as well as the need for anti-thrombolism stockings 
following the procedure. Alternatives including the use 
of a pessary, or in cases of mild or asymptomatic pro- 
lapse, observation should be disclosed to the patient. 

Sufficient time should be given to allow patients to 
assimilate this information prior to consent, which is 
better done in a designated consent clinic as opposed 
to the day of surgery. At consent uncertainties about 
the risks, benefits, and outcomes can be addressed. 
Also consent should be obtained for any other proce- 
dures that might become necessary during surgery, 
for example prolapse in another compartment that 
was not obvious at the preoperative examination. 

Generic issues regarding the patient’s fitness for 
surgery and the need for exercise testing, comorbidi- 
ties, current drug therapies that might affect surgery, 
including anticoagulants, aspirin, and VTE risk should 
also be discussed. 

On the day of their surgery any final unanswered 
questions can be answered and the surgeon can ensure 


that the patient understands the information and the 
consent can be confirmed. 


Patient Preparation 


The World Health Organization (WHO) surgi- 
cal checklist should be completed for every patient 
(Table 12-1). The appropriate anesthesia is given, 
as are intravenous antibiotics. The patient should 
be placed carefully in the lithotomy position as it is 
estimated that improper positioning can occasion- 
ally result in neurologic injury at the time of vaginal 
surgery.°! 

Time should be taken to ensure adequate prepa- 
ration of the surgical area with appropriate antiseptic 
solution to prevent infection. 

The examination under anesthesia should confirm 
the findings of the preoperative assessment on the 
POP-Q. 


Techniques for Repair 


Traditional/Fascial Midline Repair 


The aim of this approach is to plicate the pubocervi- 
cal connective tissue and repair the midline/central 


Table 12-1 The World Health Organization Surgical Checklist 


(Gea World Health 
WS Organization 


Before induction of anaesthesia »»»»»»»»» Before skin incision »»»»»»»»»»»»»» 


TIME OUT 


SURGICAL SAFETY CHECKLIST (FirstEpition) 


Before patient leaves operating room 


SIGN OUT 


PATIENT HAS CONFIRMED 
e IDENTITY 

¢ SITE 

e PROCEDURE 

e CONSENT 


CONFIRM ALL TEAM MEMBERS HAVE 
INTRODUCED THEMSELVES BY NAME AND 
ROLE 


SITE MARKED/NOT APPLICABLE 


ANAESTHESIA SAFETY CHECK COMPLETED 


SURGEON, ANAESTHESIA PROFESSIONAL 
AND NURSE VERBALLY CONFIRM 

e PATIENT 

e SITE 

+ PROCEDURE 


PULSE OXIMETER ON PATIENT AND FUNCTIONING 


DOES PATIENT HAVE A: 


KNOWN ALLERGY? 
NO 
YES 


DIFFICULT AIRWAY/ASPIRATION RISK? 
NO 
YES, AND EQUIPMENT/ASSISTANCE AVAILABLE 


RISK OF >500ML BLOOD LOSS 

(7ML/KG IN CHILDREN)? 

NO 

YES, AND ADEQUATE INTRAVENOUS ACCESS 
AND FLUIDS PLANNED 


ANTICIPATED CRITICAL EVENTS 


SURGEON REVIEWS: WHAT ARE THE 
CRITICAL OR UNEXPECTED STEPS, 
OPERATIVE DURATION, ANTICIPATED 
BLOOD LOSS? 


ANAESTHESIA TEAM REVIEWS: ARE THERE 
ANY PATIENT-SPECIFIC CONCERNS? 


NURSING TEAM REVIEWS: HAS STERILITY 
(INCLUDING INDICATOR RESULTS) BEEN 
CONFIRMED? ARE THERE EQUIPMENT 
ISSUES OR ANY CONCERNS? 


HAS ANTIBIOTIC PROPHYLAXIS BEEN GIVEN 
WITHIN THE IN LAST 60 MINUTES? 

MES: 

NOT APPLICABLE 


IS ESSENTIAL IMAGING DISPLAYED? 
YES 
NOT APPLICABLE 


THIS CHECKLIST IS NOT INTENDED TO BE COMPREHENSIVE. ADDITIONS AND MODIFICATIONS TO FIT LOCAL PRACTICE ARE ENCOURAGED. 


World Alliance for Patient Safery. WHO guidelines for safe surgery. Geneva: World Health Organization; 2008. 


NURSE VERBALLY CONFIRMS WITH THE 
TEAM: 


THE NAME OF THE PROCEDURE RECORDED 
THAT INSTRUMENT, SPONGE AND NEEDLE 
COUNTS ARE CORRECT (OR NOT 
APPLICABLE) 


HOW THE SPECIMEN IS LABELLED 
(INCLUDING PATIENT NAME) 


WHETHER THERE ARE ANY EQUIPMENT 
PROBLEMS TO BE ADDRESSED 


SURGEON, ANAESTHESIA PROFESSIONAL 
AND NURSE REVIEW THE KEY CONCERNS 
FOR RECOVERY AND MANAGEMENT 

OF THIS PATIENT 
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FIGURE 12-5 Infiltration of the anterior vaginal wall. 


defect. A series of clamps are used to grasp the ante- 
rior wall of the vagina where the incision is going to 
be made. 

With regard to infiltration of the vaginal wall 
practice varies. Anecdotally, some surgeons do not 
use any infiltration whereas others use a small vol- 
ume (10 mL) of 1% xylocaine with one in 200,000 
adrenaline. Others advocate larger volume hydrodis- 
section with 50 to 60 mL of one in 200,000 adrena- 
line alone, whereas still others use a dilute solution of 
vasopressin, of 20 units in a 50- to 100-mL volume of 
saline (Figure 12-5). The argument made against using 
infiltration is that infiltration distorts the anatomy 
thus making the planes for dissection more difficult 
whereas others who use infiltration claim there is less 
blood loss and improved dissection because of delinea- 
tion of surgical planes with hydrodissection. 

If infiltration is used, blanching of the vaginal 
mucosa suggests that the infiltration is too superficial 
and deeper insertion into the tissues is required. 

The operative incision is made in the midline of the 
anterior wall (Figure 12-6). The incision extends from 
the level of the bladder neck over the entire length of 
the anterior vaginal wall defect. The endopelvic fascia 
is then dissected off the anterior vaginal wall. In order 
to aid the dissection, the finger of one hand is placed 
behind the epithelium keeping it inverted and, using 
scissors in the other hand, the dissection is carried out 
(Figures 12-7 and 12-8). 

The dissection extends laterally toward the inferior 
pubic ramus until the bladder and pubocervical fascia 
have been dissected off the anterior vaginal wall. In 


FIGURE 12-6 Incision made on the anterior vaginal wall. 


order to aid in this dissection and also prevent blad- 
der perforation, the fascia over the bladder can be 
grasped with a pair of forceps and counter traction 
applied. 


Finger behind the 
anterior wall 


Pubocervical fascia being 


dissected off the anterior wall Bladder 


FIGURE 12-7 Dissection of the fascia aided by the inver- 
sion of the vaginal skin. 
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FIGURE 12-8 Midline fascia plication. 


The endopelvic fascia is plicated in the mid- 
line using interrupted or continuous absorbable or 
delayed-absorbable sutures. Excess vaginal epithe- 
lium can be trimmed bilaterally and sutured with an 
absorbable suture in a running or locking fashion. 
However, care should be taken to avoid removing 
excess vaginal epithelium as this can potentially nar- 
row the vagina resulting in dyspareunia. Closure of 
the vaginal incisions should be done without exces- 
sive tension with good approximation of the epithelial 
tissue edges. 


Paravaginal Repair 
Vaginal Paravaginal Repair 


White first described the surgical correction of the 
cystocoele by paravaginal repair in 1909. He was con- 
cerned about the failure of fascial repairs and stated 
that “the reason for failures seems to be that the nor- 
mal support of the bladder has not been sought for 
and restored, but instead an irrational removal of part 
of the anterior vaginal wall has been resorted to, which 
could result only in disappointment and failure.” 
Obvious detachment of the vaginal sulcus might 
suggest a paravaginal defect. If so, patients might 
benefit from a paravaginal repair rather than mid- 
line fascial plication as it involves the reattachment 
of the detached fascia to the arcus tendineus fascia 
pelvis (ATFP) thus correcting the anatomical defect. 
Although this is an attractive theory, it has not been 
tested. In fact with midline fascial plication 50% of 


lateral/paravaginal defects were corrected on MRI.” 
When fascial repair has failed, paravaginal repair with 
or without the use of mesh can be considered as a sec- 
ondary procedure. 

Infiltration using 50 to 60 mL 1 in 200,000 adrena- 
line is recommended for hydrodissection as this allows 
easier access to the paravaginal space and the ATFP. 
A midline incision on the anterior vaginal wall is 
made and dissection performed leaving the fascia on 
the vaginal skin. Initially the dissection is sharp but 
as one approaches the ischiopubic rami blunt dissec- 
tion is performed laterally, until the retropubic space/ 
paravaginal space is opened and the ATFP palpated. 
The sutures are placed in the ATFP. The simplest way 
of inserting a suture into the ATFP and retrieving it 
is by using a suture retrieval device such as the Capio 
(Boston Scientific, Natick, MA). The most anterior 
suture is placed into the ATFP first at the level of the 
urethrovesical junction and then working to the level 
of the ischial spine with a series of four to six delayed 
absorbable or nonabsorbable sutures on each side.*® 
The sutures are then attached to the bladder/pubocer- 
vical fascia. No vaginal skin is excised unless there is 
a large amount of redundant skin as this can result in 
vaginal narrowing and dyspareunia. The closure is as 
for midline fascia repair. If there are concomitant cen- 
tral defects these can be corrected at the same time by 
midline fascial plication. 


Abdominal Paravaginal Repair 


The abdominal approach to paravaginal repair 
involves a low transverse abdominal incision and blunt 
dissection into the retropubic space as is performed 
with a colposuspension. The dissection is done later- 
ally with reattachment of the superior lateral sulcus of 
the vagina to the ATFP.® 

Following dissection of the bladder off the vagina 
four to six delayed absorbable or nonabsorbable 
sutures are placed into the vaginal fascia and then into 
the ATFP. This can be achieved by an open or laparo- 
scopic approach. 


Mesh Repair 


Mesh to augment repairs of the vaginal wall or apex 
has become more popular. It is postulated that using 
mesh offers added support to already weakened fascia. 
A further rational is that mesh has been used success- 
fully in abdominal hernia repairs, and as prolapse is a 
hernia, so it be used for vaginal surgery. Others argue 
that the vagina is a very different structure than the 
abdominal wall with respect to bladder, bowel, and 
sexual function. Vaginal mesh might adversely affect 
these functions compared with successes seen with 
abdominal hernia surgery. 


Meshes can be biological or synthetic; synthetic 
meshes include both non-absorbable and absorbable 
materials. When comparing the use of mesh versus 
standard anterior repair, there appears to be a lower 
risk of objective recurrence at one-year. However, 
no difference has been seen in the subjective/symp- 
tomatic recurrence over the same time period.” 
This highlights the need for standardized outcome 
measures. These are currently being developed by 
collaboration between the International Urogynae- 
cological Association and International Continence 
Society (ICS). 

According to a systematic review commissioned by 
the National Institute for Clinical Excellence (NICE) 
in the United Kingdom there was insufficient evi- 
dence supporting the use of mesh in anterior vaginal 
wall surgery as far as efficacy and safety is concerned.” 
The NICE guidelines suggested that in the short-term 
nonabsorbable mesh had better anatomical outcome 
than biological mesh or standard surgery, but there 
was a lack of good evidence on the long-term ben- 
efits and safety.’”? Similar findings and recommenda- 
tions were made by the United States Food and Drug 
Administration in 2011. 

Until there are good, valid, long-term data on 
efficacy and safety of mesh, routine use must be 
questioned. 


Techniques 


There are at least two methods of mesh insertion— 
one as an “ inlay,” that is, mesh attached on top of the 
plicated fascial layer, and the other a deeper attach- 
ment below the fascia laterally to the ATFP, as with 
the vaginal paravaginal repair. In the case of the for- 
mer the dissection is similar to that of the traditional 
fascia repair but the mesh is placed superficial to the 
reconstructed fascial layer. 

In the case of the latter (deep placement), the dis- 
section is as described above for the vaginal paravagi- 
nal repair. The mesh is attached using absorbable or 
nonabsorbable sutures to the ATFP with care to avoid 
tension under the bladder. Where apical/vault support 
is required the mesh can be attached to the sacrospi- 
nous ligament through this anterior approach.” 

Cystoscopy should be performed to ensure no 
trauma to bladder and/or ureters. 


Complications 
Anterior and Paravaginal Repairs 


Intraoperative complications include blood loss, which 
can occur at the time of surgery or postoperatively as 
hematoma. For anterior repair, Weber et al. found 
a mean hospital stay of two days with a 1% risk of 
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postoperative hemorrhage requiring blood transfu- 
sion. Other complications included new-onset urgency 
(26%), stress incontinence (8%), and dyspareunia 
(5%). 

Injury to the bladder and urethra can occur intra- 
operatively, which, if unrecognized, might result in 
fistula formation. Bladder injury should be identified 
and repaired at the time of injury. Bladder drainage for 
seven to ten days usually results in complete healing 
(usually confirmed by a cystogram before the catheter 
is removed). 

Compromise of the ureters, although rare, can 
also occur especially if fascial plication sutures are 
placed too lateral or if anterior mesh is placed under 
tension. This should be assessed during surgery by 
cystoscopy. 

Urinary tract infections can occur, especially in 
patients having indwelling catheters at a rate of 5% 
per day.” Following catheter removal voiding difficulty 
can arise in some cases and post void residual mea- 
surement is recommended. 

Other complications reported following abdominal 
paravaginal repair include hemorrhage in the cave of 
Retzius (eg, obturator vein) urinary retention (22%) 
and urinary incontinence (UD (4%).7°77 

There is a decrease in the dimensions of the vagi- 
nal wall following anterior repair but usually with no 
change or in some cases mild improvement in sexual 
function.”® 


Mesh Complications 


Anterior repair with mesh can result in fibrosis, 
contraction/shrinkage, pain, and mesh exposure/ 
extrusion.” One year following anterior repair, there 
was no significant difference in dyspareunia follow- 
ing the insertion of biological and synthetic mesh.” 
However, a one-year follow-up after the insertion of 
a trocar-guided mesh repair of prolapse with partially 
absorbable mesh had a de novo dyspareunia rate of 
2% and mesh exposure rate of 10.2%.°° The late surgi- 
cal complications following the insertion of synthetic 
mesh include the risk of granulomas (11.3%), retrac- 
tions (11.7%), recurrence (6.9%), and the develop- 
ment of de novo UI (5.4%).®! 

It is important that complications including those 
relating to mesh are reported in a standardized manner. 
The IUGA and ICS have produced a joint terminol- 
ogy and classification for complications of prostheses 
and grafts. The classification is based on category (C), 
time (T), and site (S) divisions based on a seven digit 
code.*” 

The Category (C) deals with a general description: 


1. Vaginal: no epithelial separation 
2. Vaginal: smaller <1 cm exposure 
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. Vaginal: larger >1 cm exposure 

. Urinary tract: compromise or perforation 
. Rectal or bowel 

. Skin and/or musculoskeletal 

. Patient: compromise including hematoma 


ND UB W 


For each the complication could be further divided 
into A (asymptomatic), B (symptomatic), C (infec- 
tion), and D (abscess). 

There is also a subclassification for pain (a-e). 

The Time (T) component consists of T1—intra- 
operative to 48 hours, T2—48 hours to two months, 
T3—2 months to 12 months, and T4 over 12 months. 

The Site (S) component is as follows: 


S1: vaginal area of suture line 

S2: Vagina away from the area of suture line 
S3: Trocar passage not intra-abdominal 

S4: Other skin or musculoskeletal site 


S5: Intra-abdominal 


Therefore, according to the classification, if a 
patient develops vaginal tenderness, nine months after 
an anterior mesh repair, usually with physical activities 
and is tender over the area of the suture line but there 
is no mesh exposure, the code would be 1Bd/T3/S1. 
This classification allows for standardized reporting 
with accurate assessment of complications on which 
to counsel patients. 


Prevention of Mesh 
Complications and Injuries 


Careful patient selection might reduce the risk of 
complications by choosing the appropriate proce- 
dure for that patient. Good surgical technique, train- 
ing, and experience in the use of mesh are important. 
Prevention of sepsis by antibiotic prophylaxis and 
aseptic technique should be employed and care should 
be taken to avoid tension on or unnecessary folding of 
the mesh as this can result in pain. 

Some advocate that mesh should be avoided if 
concomitant hysterectomy is performed due to an 
increased risk of exposure or extrusion. If hysterec- 
tomy is required it has been suggested that separate 
incisions are made with 2 to 3 cm of vaginal epi- 
thelium between incisions.! The incision should be 
deeper so that the mesh lies between the fascia and 
the bladder, that is, the fascia should be left on the 
vaginal skin. 

It would seem logical that because estrogen prolifer- 
ates the epithelium of the vagina and improves blood 
flow to the vaginal walls, topical estrogens might prevent 
mesh exposure if applied preoperatively and postopera- 
tively. No data are available to support this assumption. 


FIGURE 12-9 Indigocarmine used to check ureteric 
patency. 


Intraoperative Cystoscopy 


Cystoscopy should be considered to ensure no trauma 
to the bladder or ureters has occurred following repair 
of the anterior compartment. Kwon et al. found that 
2.0% of anterior repairs had puckering of the bladder 
mucosa.* Following anterior repairs there is a caudal 
and lateral displacement of the ureteric orifice.** It has 
therefore been suggested that surgeons consider the 
use of intravenous indigocarmine to check ureteric 
patency® (Figure 12-9). There is, however, a small risk 
of anaphylaxis with the use of indigocarmine.** The 
use of ureteric catheters in potentially difficult cases 
can be considered but it is debatable is this is neces- 
sary for all anterior repairs (Figure 12-10). 


Postoperative Management 


General postoperative observations including temper- 
ature, respiratory and heart rate and blood pressure, 


FIGURE 12-10 Ureteric stenting used for potentially dif- 
ficult surgery. 


urine output, and assessment of vaginal bleeding 
should be carried out. A patient who underwent an 
uncomplicated anterior repair alone is often discharged 
on the same day if she meets discharge criteria. 

For women undergoing concomitant procedures, 
following the procedure the patient might have both 
a vaginal pack and catheter inserted. Little evidence 
suggests the optimal duration for keeping the catheter 
in situ to prevent urinary retention and bladder over 
distension. When comparing indwelling catheters for 
24 and 96 hours duration postoperatively, there was 
no difference in the incidence of symptomatic urinary 
tract infections. 

Leaving the vaginal pack in overnight reduces the 
risk of hematoma formation but there is no difference 
in postoperative pain and vaginal infection.*!** 

VTE prophylaxis includes the use of thromboem- 
bolic disease stockings, early mobilization and the use 
of heparin. It is estimated that women were 22 times 
more likely to be admitted with VTE in the first 
six weeks after a gynecological surgery and ten times 
more likely after a day case operation. The risks are 
lower but still substantially increased 7 to 12 weeks 
after surgery.® Patients should therefore be advised 
to continue wearing anti-thromboembolism stockings 
for at least six weeks following their operation. 


Recurrence and Outcomes After 
Surgical Repair of the Anterior 
Compartment 


The outcome of “traditional” fascial repair has been 
a topic of much debate. Weber et al. in a randomized 
trial comparing three techniques of anterior repair 
found success rates defined as POP-Q point Ba < —2, 
of 30%, 46%, and 42% for standard anterior colpor- 
rhaphy, standard plus mesh and ultralateral anterior 
colporrhaphy, respectively. 

The definition of prolapse greater than stage 1 on 
the POP-Q has been considered by many to be too 
“strict.” and a reanalysis of these data has shown 
that “clinically relevant recurrence,” that is, anatomi- 
cally beyond the hymen, symptomatic recurrence and 
repeat surgery one year after surgery is approximately 
14% (10% developing recurrence beyond the hymen, 
5% developing symptomatic recurrence, and no 
patient requiring repeat surgery after one year). 

Reoperation rates might give a better estimate of suc- 
cess and failure. Olsen et al. conducted a retrospective 
cohort study that examined reoperation rates following 
surgery for UI and/or prolapse. Nearly 30% of women 
required repeat surgery with the time intervals between 
each repeat procedure decreasing with each repair. 
One of the problems with the study was that the recur- 
rence was neither compartment nor symptom spe- 
cific. In a ten-year prospective cohort study, of women 
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surgically treated for UI and pelvic organ prolapse, the 
reoperation rates was 17%. Only 4.6% of the reopera- 
tions were repeat anterior repairs for recurrent cysto- 
coele.® Likewise more recent studies looking at same 
site recurrence for cystocoeles suggest that reoperation 
rates range from 2.8% to 9% at up to five years. 

When assessing symptoms as a measure of outcome, 
the absence of a bulge has a significant relationship 
with the patient’s improvement more than anatomical 
success.” 

Abdominal and vaginal approaches to paravaginal 
defect repairs have between 76% and 100% anatomi- 
cal success rates. A retrospective study looking at 
abdominal and vaginal approaches has shown that the 
anatomical outcomes with the abdominal approach 
are more durable than the vaginal approach. Symptom 
resolution at six months were equivalent for both 
abdominal and vaginal paravaginal repair (88.9% and 
81.8%) whereas the complication rates were 5.8% and 
1.7%, respectively.”° 

As far as recurrence among patients having mesh, 
a meta-analysis looking at anatomical recurrence 
as defined as Ba = —1 cm was in favor of the use of 
biological mesh when compared to no mesh (OR = 
0.54 95% CI (confidence interval) 0.34—0.92) at 
12 months postoperatively.” Likewise the recurrence 
at 12 months patients having synthetic mesh had a 
lower recurrence when compared to no mesh (OR = 
0.44 95% CI 0.21-0.89); however, there was no differ- 
ence in prolapse symptoms in patients having biologi- 
cal or synthetic mesh.” 
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Posterior Vaginal 
Wall Prolapse 


Tristi W. Muir 


POSTERIOR WALL PROLAPSE 


Posterior wall prolapse, bulging or herniation of the 
bowel along the dorsal aspect of the vagina, is a com- 
ponent of the constellation of pelvic floor disorders. 
Pelvic floor dysfunction, primarily involving pelvic 
organ prolapse, urinary and fecal incontinence, 
affects nearly one in four (23.7%) community- 
dwelling women.' As women age, prolapse and 
incontinence become more common. One-half of 
women aged 80 years and older have at least one 
pelvic floor disorder.! 

The elderly population is expected to grow signifi- 
cantly over the next 40 years. By 2050, those 65 years 
of age or older are projected to more than double, 
from 38.6 million to 88.5 million.? The population 
of people 85 years or older is expected to grow expo- 
nentially from 5.4 to 19 million and the majority of 
people in this category will be women.’ Therefore, the 
demand for prevention and treatment of pelvic floor 
dysfunction will also grow dramatically. 

Treatment for pelvic floor disorders varies from 
conservative measures to surgical management. The 
lifetime risk of undergoing surgery for pelvic organ 
prolapse or urinary incontinence is approximately 
11%.** Currently, approximately 200,000 women 
undergo prolapse surgery in the United States each 
year.? One-third to one-half of all the prolapse sur- 
geries include posterior wall prolapse repair.*° 
Understanding the anatomy, etiology, and treatment 
options for posterior wall prolapse is vital and will 
become increasingly important as our aging popula- 
tion multiplies. 


DEFINITION 
Key Point 


e Prolapse of the posterior vaginal wall may be sec- 
ondary to the presence of a rectocele, sigmoidocele, 
enterocele, or a combination of these entities. 


Prolapse of the posterior vaginal wall may be second- 
ary to the presence of a rectocele, sigmoidocele, entero- 
cele, or a combination of these entities (Figure 13-14, B 
and C). This loss of support may be defined symptom- 
atically, radiographically, or by physical examination. 


“The eye don’t see what the mind don’t know.” 
—A. Cullen Richardson 


To recognize and correct abnormal anatomy such 
as prolapse, you must understand normal anatomy. 
Support of the posterior vaginal wall is provided by 
a complex interaction of the integrity of the vaginal 
tube, the connective tissue support, and muscular 
support of the pelvic floor. John DeLancey divided 
the connective tissue support of the vagina into three 
levels. All three levels of support should be evalu- 
ated and addressed during the physical examination 
and in consideration of surgical management of the 
posterior vaginal wall. 

At level I, the apical portion of the posterior vagi- 
nal wall is suspended and supported primarily by the 
cardinal-uterosacral ligaments.”*° This mesentery of 
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FIGURE 13-1 Sagital view of posterior vaginal wall pro- 
lapse. A. Schematic drawing of rectocele; B. Radiographic 
depiction of sigmoidocele; and C. Radiographic depiction 
of rectocele. 


support originates at the sacrum and the pelvic side- 
walls and inserts onto the posterior cervix and upper 
vagina. With normal support, the apical posterior wall 
of the vagina is dorsally directed to lie upon the rec- 
tum in a horizontal fashion overlying the levator ani 
muscles. With increases in abdominal pressure, the 
vaginal tube is closed and primarily supported by the 
pelvic floor muscles including the levator ani and coc- 
cygeus muscles. 

Level II includes the support for the midportion of 
the vagina. This support is provided by the endopel- 
vic fascia attaching the lateral posterior vaginal wall 
to the aponeurosis of the levator ani, specifically the 
pubococcygeus muscle, on the pelvic sidewall and 


by the tonically contracted sling-like component of 
the puborectalis muscle dorsally.* Most of the fibers 
of the endopelvic fascia extend from the lateral edge 
of the vaginal tube to the pelvic sidewall.” Very few of 
the fibers actually run uninterrupted, like a sheet from 
sidewall to sidewall. The proximal half of the ante- 
rior and posterior vagina is supported by endopelvic 
attachment to the arcus tendineus fasciae pelvis. The 
lateral attachment of the posterior wall diverges dor- 
sally from the arcus tendineus fasciae pelvis in the dis- 
tal vagina (Figure 13-2). 

Level III or distal support of the posterior vaginal 
wall is primarily provided by the perineal body. The per- 
ineal body resists caudally directed abdominal pressure 


ATFP 


FIGURE 13-2 Level Il support of the posterior vaginal 
wall. The proximal support begins at the ischial spine 
(IS) along the pelvic sidewall at the arcus tendineus fascia 
pelvis (ATFP). The distal lateral support is provided by the 
arcus tendineus fascia rectovaginalis (ATFR). 


and imparts a physical barrier between the vagina 
and rectum. Distally, this 3-dimensional structure has 
the bony support of the ischiopubic rami through the 
interlacing fibers of the bulbospongiosus, superficial 
transverse perineal muscle, perineal membrane, and 
external anal sphincter. The perineal body extends cra- 
nially approximately 2 to 3 cm proximal to the hymenal 
ring and is suspended by the puborectalis muscle. On 
magnetic resonance imaging (MRI), the perineal body 
descends more caudally in women with posterior wall 
prolapse or with levator defects than controls.” 

The puborectalis provides a sling of support, 
enclosing the genital hiatus, through which the ure- 
thra, vagina, and anorectum pass. In a woman with 
an intact pelvic floor, the puborectalis is in a chronic 
state of contraction and the anterior and posterior 
vaginal walls are in direct apposition. With defecation, 
the increased pressure placed on the posterior vaginal 
wall is equilibrated by the opposing pressure on the 
anterior vaginal wall. There is no stress placed on 
the endopelvic fascial attachments (Figure 13-3A). In 
the presence of muscular or neurologic damage to the 
puborectalis, the levator hiatus widens and the vaginal 
canal opens. The increased rectal pressure and disten- 
sion associated with defecation now places strain on 
the endopelvic fascial attachments and the fibromus- 
cularis of the posterior vaginal wall (Figure 13-3B). 

The rectovaginal space exists between the vaginal 
tube and the rectum. This potential space, occupied by 
areolar tissue, allows the vagina and rectum to func- 
tion independent of one another. 
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FIGURE 13-3 Boat in a dry dock. A. With support of the 
water (analogous to the pelvic floor muscles), there is little 
stress placed on the rope tethers (analogous to the con- 
nective tissue support). B. When the water is removed, the 
rope has a tremendous amount of stress. 


Abnormalities in the complex interplay of bony 
and connective tissue support of the posterior vagi- 
nal wall, which is tonically and actively maintained by 
the pelvic floor muscles, can impact urinary, sexual, 
and defecatory function. This chapter will review the 
pathophysiology, evaluation, nonsurgical, and surgical 
management of posterior compartment disorders as 
well as factors associated with recurrence of posterior 
vaginal wall prolapse. 


PATHOPHYSIOLOGY 


The vagina is a fibromuscular tube that extends from 
the abdominal cavity to the perineal body. The bony 
and muscular support and the connective tissue of this 
tube are dynamic. Disruption of support leading to 
a herniation of the surrounding organs (pelvic organ 
prolapse) is most likely due to an accumulation of 
injuries. Risk factors for the development of prolapse 
may begin at conception and continue to accrue until 
death (Table 13-1). 


Table 13-1 Risk Factors for the Development 
of Posterior Vaginal Wall Prolapse 


Genetics Childbirth Chronic diseases 
Pelvic surgery Defecatory 

dysfunction 

Obesity 

Occupational 
exposures 

Smoking 

Aging 
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Women may carry a genetic code that predisposes 
to developing pelvic organ prolapse. Familial predis- 
position for the development of prolapse has been 
evaluated through chromosomal linkage analysis in 
affected families and phenotypical analysis of sisters. 
Extensive family study has linked the predisposition 
to the development of prolapse to an area on the long 
arm of chromosome 9 (9q21)."! 

Genetic damage to the structure of the pelvic floor 
affects the attributable risk of and the age of develop- 
ment of pelvic organ prolapse. Disorders dramatically 
affecting these structures, such as bladder exstrophy, 
may lead to the emergence of prolapse at an early age.!? 

Collagen is the most common protein in the body 
and is the primary fiber of the extracellular structure. 
There are 14 types of collagen. The amount, type, and 
cross-linking contributes to the property and strength of 
the tissue. Connective tissue disorders also predispose 
a woman to early onset pelvic organ prolapse. Ehlers- 
Danlos syndrome is a result of genetic mutations in the 
genes coding for collagen synthesis and processing and 
affects collagen types I, IV, and V. Clinical manifestations 
of Ehlers-Danlos syndrome include severe skin hyper- 
elasticity, joint hypermobility, hernias, and pelvic organ 
prolapse.!* Women with Marfan’s syndrome are also 
more commonly afflicted with pelvic organ prolapse. 
Marfan’s syndrome is primarily due to a mutation in 
the gene coding for fibrillin-1 (a glycoprotein that is the 
main component of the microfibrils of the extracellular 
matrix).'* Women with less pronounced connective tis- 
sue disorders often have hyperextensible skin. Following 
a vaginal delivery, the vagina will not be able to “spring” 
back in shape and resultant prolapse commonly occurs.'° 
Women with joint hypermobility are more likely to have 
rectal evacuation disorders and rectocele.'® Histologic 
changes in the expression of collagen and the proteins 
that remodel collagen have been demonstrated in women 
with prolapse and incontinence.!”'® Further elucidation 
of the timing of the shift in balance of the remodeling 
process toward degradation will serve to establish if deg- 
radation contributes to the development of prolapse or 
merely is a result of previous prolapse development. 

Given the genetic link to pelvic organ prolapse, it is 
not surprising that a high concordance of prolapse was 
demonstrated between 101 pairs of nulliparous and 
parous postmenopausal sisters.!? While genetics pre- 
disposed sisters to prolapse, inciting factors were also 
important. The vast majority (88%-100%) of cases 
of discordancy between sisters found more advanced 
prolapse in the parous sister.'° 

Trauma to the posterior vaginal wall most com- 
monly occurs at the time of pelvic surgery or vaginal 
delivery. In addition, hysterectomy has been identi- 
fied as a risk factor for the subsequent development of 
pelvic organ prolapse.” In a large case-control study, 
Dallenbach et al. found the primary risk factor for 


development of prolapse after a hysterectomy was the 
degree of prolapse before the hysterectomy. The risk of 
subsequent prolapse repair in a woman with prolapse 
to the hymen at the time of hysterectomy was eight 
times that of a woman without prolapse, regardless of 
the route of surgery.”! 

Pelvic surgery may promote the development of 
posterior wall prolapse through damage to connective 
tissue support, innervation, or due to a change in the 
vaginal axis. Ventral deviation of the anterior vaginal 
wall following a Burch colposuspension may expose the 
apex and posterior vaginal wall to increased abdominal 
pressure. A prospective, long-term study of the women 
who had undergone a colposuspension revealed that 
29 of 77 (38%) of these women had developed symp- 
tomatic prolapse. Of those who developed prolapse, 
the majority (76%) had surgical repair.” Cruikshank 
et al. described rectoceles or enteroceles in 57% of 
women 2 to 12 years after a colposuspension.”* Most 
of these women were asymptomatic at the time of the 
report. Development of pelvic organ prolapse is sig- 
nificantly lower following a “tension-free” midurethral 
sling as compared to a colposuspension.”* 

Vaginal delivery of a term infant is thought to be 
the most significant event promoting the development 
of pelvic organ prolapse. Vaginal delivery, particu- 
larly in the occiput-posterior position, may damage 
the connective tissue support, innervation, and leva- 
tor ani muscles. Interruption in the support of the 
perineal body will allow the posterior vaginal wall, 
perineal body, and the distal portion of the anterior 
rectal wall to descend with increased rectal pressure 
(Figure 13-4A and B). 

Birth-related injury to the levator ani muscle has 
been visualized using MRI.” Defects in the levator ani 
alter the anatomy of the pelvic floor. The perineal body 
and external anal sphincter are more caudally placed 
regardless of prolapse status.'° The alteration of anat- 
omy due to levator ani damage and dysfunction may 
be causal in the development of prolapse.'° 

The levator hiatus has been shown to be larger in 
women with prolapse than in women with normal 
support.”°° Women with pelvic organ prolapse more 
commonly have a major levator ani defect than those 
without prolapse (odds ratio [OR] 7.3).78 

Whether inherited, surgically or obstetrically 
induced, the damaged posterior vaginal wall support 
may not be symptomatic for years. Aging or other pro- 
moting factors such as repetitive lifting and straining 
may be necessary for prolapse propagation. 

As woman age, muscles weaken, connective tissue 
loses elasticity and strength, and devascularization and 
denervation occur throughout the body. Our under- 
standing of how the aging process occurs is growing 
quickly. Hormonal and cellular changes contribute as 
well as the cumulative effects of living an active life. 


During the lifetime of a woman, there are repetitive 
straining activities that she may perform that promote 
the development or recurrence of prolapse. The vector 
force created by a Valsalva maneuver is partially dis- 
sipated through the weakness in the rectovaginal sep- 
tum. The woman will increase her strain in response to 
this, which leads to further increase in the size of the 
rectocele. Chronic illnesses such as chronic pulmonary 
disease may increase the repetitive abdominal pressure 
placed on the pelvis. Chronic pulmonary disease was 
found to be an independent risk factor for the devel- 
opment of prolapse after hysterectomy (OR 14.3, 95% 
confidence interval [CI] 1.2-178).”° Chronic constipa- 
tion has been linked to the development of prolapse.*° 
Posterior vaginal wall prolapse is a common finding in 
women with constipation.*! 

The magnitude of pressure placed in the pelvis 
also impacts the support. Obesity is associated with 
an increased risk of prolapse and recurrent ana- 
tomic and symptomatic prolapse.’ Obesity is also 
an independent risk factor for prolapse progression. 
In an analysis of the 16,608 postmenopausal women 
(ages 50-79 years) enrolled in the Women’s Health 
Initiative, the risk of posterior vaginal wall prolapse 
progression increased by 37% in overweight and 58% 
in obese women as compared to women with a healthy 
body mass index (BMI). Additionally, repetitive 
heavy lifting may also be a risk factor. Woodman et al. 
found that women in the lower socioeconomic income 
who work as laborers or factory workers were more 
likely to have prolapse.** 

The etiology of posterior vaginal wall prolapse is 
likely multifactorial. On the cellular level, changes are 
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FIGURE 13-4 Perineocele. A. Abdominal pressure results 
in distention of posterior vaginal wall and perineum. 
B. Perineal body hypermobility is demonstrated. 


seen in the connective tissue supports, the vaginal wall, 
and the pelvic floor muscles. Pelvic trauma and aging 
result in tissue trauma, denervation, devascularization, 
and enhanced collagen degradation. With time, this 
weakened connective tissue and pelvic floor muscula- 
ture can produce posterior wall prolapse. 


EVALUATION 


Understanding the pathophysiology of the pelvic floor 
and posterior wall prolapse greatly enhances the pro- 
vider’s ability to delineate and quantify posterior wall 
prolapse and interpret coexisting pelvic floor dysfunc- 
tion. Symptoms related to posterior wall prolapse 
include the physical herniation of bowel contents into 
the vagina and the functional results of this herniation. 
A woman will commonly complain of a lump or bulge 
in the vagina that is more prominent after standing for 
long periods of time. 

A bulging posterior wall of the vagina may pro- 
vide structural support of the urethra, masking 
stress urinary incontinence. Cystometry with pro- 
lapse reduction can be performed to evaluate for 
occult incontinence. A distal or advanced posterior 
wall prolapse may partially obstruct the external 
urethral meatus resulting in spraying of the urine 
stream or sense of hesitancy. Multichannel urody- 
namic evaluation may be helpful in the diagnosis of 
urinary symptoms in women with stage III or stage 
IV posterior wall prolapse. With replacement of the 
posterior wall prolapse that simulates correction of 
the posterior wall prolapse, a significant decrease of 
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the maximum urethral closure pressure and func- 
tional urethral length can occur, “unmasking” uri- 
nary incontinence. 

Defecatory function may be impacted by a multi- 
tude of medical and behavioral factors. Dysfunction 
may be simply related to insufficient fiber or fluid 
intake. Systemic illnesses, such as diabetes, thyroid 
disorders, and neuromuscular disease may signifi- 
cantly impact defecatory function. Hirschsprung dis- 
ease, malignancy, inflammatory bowel disease, rectal 
intussusceptions, or prolapse can cause mechanical 
bowel obstruction. Medications can alter bowel motil- 
ity and lead to constipation. Common culprits include 
aluminum antacids, anticholinergics, antidepressants, 
anti-inflammatory drugs, beta-blockers, calcium chan- 
nel blockers, iron sulfate, and opiates. Psychiatric 
conditions such as abuse (psychologic, physical, and 
sexual), eating disorders, and pelvic pain can also 
affect bowel function.” 


Key Point 


e Many women reporting constipation are inciden- 
tally found to have posterior vaginal prolapse; 
however, defecatory dysfunction is often related to 
issues other than posterior wall prolapse. 


Many women complain of constipation, which may 
be defined as excessive straining, hard lumpy stools, 
splinting, feeling of incomplete emptying, and infre- 
quent stools. Women with slow-transit colon respond 
less favorably to surgical management of rectocele as 
compared to women with normal transit studies.*° 
The most common defecatory complaint noted in 
women with symptomatic posterior wall prolapse 
is difficulty or incomplete emptying of stool.*”*” 
Obstructed defecation is frequently related to issues 
other than posterior wall prolapse such as anismus or 
nonrelaxing pelvic floor or pelvic floor dyssynergia. 
While the symptom of incomplete rectal emptying is 
common in women with posterior wall prolapse, the 
defecatory symptom most specific for posterior wall 
prolapse is vaginal digitation to relieve the incomplete 
emptying.*® 

Sexual function is multifaceted. Pelvic organ pro- 
lapse can alter a woman’s body image.” Both part- 
ners can be affected by the appearance or sensation of 
a change in the vaginal anatomy. An enlarged genital 
hiatus may lead to decreased sensation by both part- 
ners. If stool is trapped in the rectocele, intercourse 
may lead to fecal incontinence or instill a fear of fecal 
incontinence leading to avoidance of intercourse. 

The posterior vaginal wall may be evaluated for 
evidence of prolapse through physical examination 


FIGURE 13-5 Pelvic Organ Prolapse Quantification 
System (POP-Q). Posterior wall is measured at points Ap 
(3 cm from hymen) Bp (most dependent portion of the 
remaining vaginal wall) D (culdesac) TVL (total vaginal 
length) GH (genital hiatus), PB (perineal body), C (cervix or 
cuff). The anterior vaginal wall measurements include Aa 
(3 cm from hymen), and Ba (most dependent measurement 
of the remaining anterior vaginal wall). (Reproduced with 
permission from Ref.“°) 


or imaging. Further physiologic testing may be indi- 
cated. The physical examination includes a quan- 
tification of prolapse. The pelvic organ prolapse 
quantification (POP-Q) system is a standard, vali- 
dated tool that permits comparisons of patients and 
allows individual patients to be followed longitudi- 
nally*® (Figure 13-5). The patient is generally exam- 
ined in the dorsal lithotomy position and asked to 
Valsalva maneuver to maximize descent of the pro- 
lapse. If this fails to recreate the degree of prolapse 
that the patient describes, a standing examination 
should be performed. It is physically more difficult to 
make measurements of the prolapse in this position. 
The perineal body should be evaluated for support 
and descent. A rectovaginal examination can facilitate 
evaluation of the support and descent of the perineal 
body as well as evaluate the protrusion of the anterior 
rectum into the posterior vaginal wall. Palpation of 
loops of small bowel or sigmoid colon in the recto- 
vaginal space may confirm an enterocele or sigmoid- 
ocele, respectively. Performing this examination in 
the standing position can allow gravity to bring the 
bowel into the rectovaginal space and facilitate detec- 
tion of an enterocele or sigmoidocele (Figure 13-6). 
Pressure on the posterior wall of the vagina, directed 
toward the rectum, may facilitate identification of 
rectal prolapse. Assessment of the anal sphincter may 
also be performed including evaluation of anal tone, 
squeeze, and symmetry. 
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FIGURE 13-6 Standing rectovaginal examination. (Reproduced with permission from Ref.’") 


A focused neurologic examination includes evalu- 
ation of sensation, motor function, and reflexes of 
sacral nerves 2—4. The patient is asked to discriminate 
between sharp and dull on the perineum. Pelvic floor 
muscle strength may be assessed by asking the patient 
to contract and relax the pelvic floor muscles around 
the examiner’s fingers in the vagina. Reflex testing 
includes the bulbocavernosus reflex and anal wink. 

The clinical examination enables documenting 
the presence or absence of prolapse, but is not accu- 
rate in identifying the location of the connective tissue 
defect or presence of an enterocele or sigmoidocele.” 
Imaging and functional evaluation of the bowel may 
be warranted. 

A woman with defecatory dysfunction and pel- 
vic organ prolapse may benefit from further testing. 
Defecography provides a two-dimensional view of the 
efficiency of anorectal emptying during simulated def- 
ecation and quantification of rectal parameters. Prior 
to the test, a woman ingests diluted barium, the rec- 
tum is filled with a barium paste that has the consis- 
tency of soft stool and the barium gel is placed in the 
vagina. Evaluation includes rest, squeeze, strain, and 
evacuation. Rectocele, enterocele, and rectal intussus- 
ception can be graded based on the anatomic evalu- 
ation obtained with defecography (Figure 13-1B, C 
and Table 13-2). Diagnostic categories obtained are 


internal procidentia, rectocele, enterocele, sigmoido- 
cele, descending perineum, and the functional descrip- 
tion of spastic pelvic floor. 

Some degree of rectocele is present in most symp- 
tomatic women and up to 20% of asymptomatic 
women.” Radiographically, a rectocele is consid- 
ered significant if the anterior rectal wall extension is 
greater than 2 cm from the midrectal canal (grade 2 
or 3). Descent of the perineal body and descent of the 
bowel into the rectovaginal space can be visualized and 
graded (Table 13-3). Retention of more than 10% of 
the barium following defecation is referred to as bar- 
ium trapping. It should be recognized that this exami- 
nation provides an artificial environment, which may 


Table 13-2 Grading of Pelvic Descent 
by Defecography 
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Table 13-3 Rectocele Classification According to Level of Descent and Potential Concomitant 


Pathology?” 


Low rectocele 
Perineocele 


Anal sphincter defect 
Rectal intussusception 


Rectocele 


Concomitant pathology 


make the patient more prone to incomplete emptying. 
Paradoxical contraction of the puborectalis and rectal 
intussusception may be diagnosed with this functional 
test. The advantages of defecography over magnetic 
resonance (MR) defecography or perineal ultrasound 
are that it is simple to perform, cost-effective, and 
widely available. The disadvantages include exposure 
to radiation and inability to image soft tissues. 

The performance of MR defecography requires the 
patient’s rectum to be filled with synthetic stool such 
as potato starch mixed with 1.5 mL of gadopentetate 
dimeglumine or ultrasound gel. The vagina may be 
delineated with insertion of ultrasound gel. Ideally, the 
patient is able to complete this study in an open con- 
figuration MR imaging system in the sitting position, 
although some studies are done with the patient in the 
supine position. The pelvis is imaged at rest, maximum 
squeeze, maximum strain, and evacuation. The tech- 
nique in the sitting position simulates the functional 
testing achieved with defecography with the added 
advantages of superb soft tissue imaging, large field 
of view, avoidance of ionizing radiation, direct multi- 
planar capability, and high temporal resolution. If an 
open configuration MRI is not available, the test may 
be performed in a closed MRI. However, an accurate 
picture of the extent of prolapse may not be demon- 
strated with a Valsalva maneuver in the supine position 
and the woman’s legs closed to fit in the MRI scanner. 
Furthermore, this is not a normal position for defeca- 
tion and may not simulate the woman’s ability to def- 
ecate. Disadvantages of MR defecography primarily 
include cost and availability of open MR imaging.*?*” 

Translabial, perineal, and three-dimensional endo- 
anal ultrasound has been described to evaluate the pel- 
vic organs at rest, contraction, and maximum Valsalva 
maneuver." Ultrasonography has been found to com- 
pare favorably to defecography in the identification 
of rectocele, enterocele, paroxysmal contraction of 
the puborectalis, and rectal intussusception.***° The 
advantages of ultrasound evaluation includes avoid- 
ance of ionizing radiation, less expense, physician view 
in real-time rather than static images, and the avoid- 
ance of the embarrassment of defecating in public. 


Middle rectocele 


Rectal intussusception 


High rectocele 


Enterocele 
Sigmoidocele 

Apical prolapse 

Rectal intussusception 


However, to date there is no standardization of param- 
eters or techniques. Evaluation of efficiency of evacua- 
tion is not performed. 

At this time, a standardized method of establish- 
ing a radiologic diagnosis of a rectocele is lacking. 
There is poor correlation between imaging and clini- 
cal examination.*”** Clinical examination fails to 
identify women with enteroceles as defined by defe- 
cography.** While defecatory dysfunction is common 
in women with prolapse, the extent of the prolapse 
generally correlates with the symptom of feeling or 
seeing a bulge rather than functional complaints.”° If a 
woman’s primary complaint is defecatory dysfunction 
or fecal incontinence rather than a bulge, correction 
of a rectocele or perineal body defect may not correct 
her symptoms. Ancillary testing is then pursued based 
on the woman’s complaints. Validated functional and 
quality-of-life questionnaires are now available. These 
questionnaires may be performed pre- and postopera- 
tively to provide a standardized method of evaluating 
functional surgical outcomes. The patient’s preopera- 
tive symptoms and surgical goals will guide the pro- 
vider in the selection of additional testing. 

A woman who describes life-long infrequent bowel 
movements defined as less than one bowel movement 
per week and an absence of a daily urge to defecate 
is unlikely to be cured of her constipation with a rec- 
tocele repair. A colon transit study may be helpful in 
identifying patients with slow transit colon. Dietary 
modifications including fiber and laxatives should be 
encouraged in any woman whose main complaint is 
constipation. Severely constipated women tend to 
have multiple findings on defecography.” 

Women who have failed conservative management 
of fecal incontinence should undergo further evalua- 
tion prior to rectocele repair. An endoanal ultrasound 
will provide anatomical detail of the integrity of the 
external and internal anal sphincter, while electromy- 
ography (EMG) study of the external anal sphincter 
and pudendal nerve can provide neurologic informa- 
tion on the innervation of these muscles. 

The pelvic floor muscles are constantly active 
and contracted. During straining, a coordinated 


relaxation of the levator ani and external anal sphinc- 
ter occurs. Failure to relax the pelvic floor muscles is 
a sign of anismus. The balloon expulsion test (BET) 
and manometry can indirectly measure the function 
of the pelvic floor muscles. A woman with a normally 
functioning pelvic floor should easily be able to expel 
a 60 mL balloon filled with air or water. Failure to 
expel the balloon suggests a functional abnormal- 
ity. Women with anismus should be treated with 
biofeedback. 


NONSURGICAL TREATMENT 


Treatment options for posterior wall prolapse vary 
from reassurance that the mass (bulge) that the woman 
feels is not cancer to surgery to correct the defect. The 
options in between include counseling on manage- 
ment of risk factors for progression of prolapse, such 
as chronic constipation, coughing, and limiting weight 
gain to use of a pessary. 

The natural history of pelvic organ prolapse is not 
well understood due to a paucity of literature on the 
subject. Recently, physical examination over a five-year 
period of the women participating in the estrogen plus 
progesterone arm of the Women’s Health Initiative 
(WHI) Hormone Therapy Clinical Trial showed an 
overall increase in the rate of prolapse by 4% during 
this time frame.” Interestingly, prolapse both pro- 
gressed and regressed. Prolapse may be present one 
year and not present two or five years later even with- 
out surgical intervention. 

Women are typically more symptomatic if the pro- 
lapse extends beyond the vaginal introitus. A pessary 
may effectively manage the prolapse, especially if the 
posterior wall prolapse has an apical component. The 
vaginal apex may be stretched in the cephalad direc- 
tion resolving the bulging posterior vaginal wall. The 
Gehrung pessary may be used to treat women with 
posterior vaginal wall prolapse. The Gehrung pes- 
sary may be molded to fit the woman’s type of pro- 
lapse. A woman can be taught how to remove, clean, 
and replace her pessary. However, many women are 
unable to maneuver the pessary due to medical condi- 
tions such as arthritis. Therefore, the ability to attend 
follow-up evaluations and pessary maintenance is cru- 
cial to selecting this method of prolapse management. 
Clemens et al. evaluated 100 consecutive women 
who underwent an attempt at pessary placement. He 
found that a short vaginal length (<6 cm) and a wide 
genital hiatus (four fingerbreadths) were risk factors 
for unsuccessful pessary placement.” Women with a 
large perineal body defect will lack the distal support 
to maintain a pessary in place. 

The impact on defecatory complaints by pessary 
placement is unresolved. Fernando et al. described 
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no significant improvement in defecatory symptoms 
at four months, and Komesu et al. did not show 
improvement in bowel symptoms.*!*? Abdool et al. fol- 
lowed 554 women with symptomatic prolapse for one 
year.” In this study, 359 women elected to use a pes- 
sary, while 195 women underwent surgical correction 
of her prolapse. At the conclusion of one year, there 
was a similar, significant overall improvement in pro- 
lapse and functional complaints of bowel, sexual, and 
urinary management. Fecal urgency was improved 
in both pessary and surgical groups, but incomplete 
bowel emptying was improved only in the surgery 
group. Frequency of intercourse was also better in the 
surgery group as compared to the pessary group.” 

Common complications associated with pessary 
use include excoriation, ulceration, vaginal bleed- 
ing, and rarely, impaction of the pessary in the vagi- 
nal canal when neglected. Vaginal estrogen cream 
can help prevent and treat these vaginal mucosal 
complications. 

Some data suggest that there may be a therapeutic 
effect associated with long-term use of the pessary. It 
may be that the replacement of the prolapse through 
the levator hiatus allows the pelvic floor muscles an 
opportunity to rehabilitate, and prolapse to regress. 

Strengthening of the pelvic floor muscles may 
improve apposition of the anterior and posterior vag- 
inal walls by decreasing the levator hiatus. A recent 
randomized, controlled trial of 109 women with stage 
I to III prolapse, randomized women to physical 
therapy versus control. Eleven (19%) of the women 
in the physical therapy group improved their prolapse 
stage while four (8%) in the control group improved 
(P= .035).*4 


SURGICAL MANAGEMENT 
Key Point 


e Treatment of posterior vaginal prolapse should be 
driven by patient symptoms. 


The decision to undergo surgical management for the 
treatment of prolapse is influenced by personal, cul- 
tural, and physician factors. Issues contributing to the 
decision to proceed with surgery include the severity 
of prolapse, medical comorbidities, patient knowledge 
of prolapse, personal preference, access to medical 
care, socioeconomic status, cultural norms, and physi- 
cian preference.’ The surgical experiences of a wom- 
an’s social network and her caregiving obligations also 
impact her decision. 

Prolapse may affect woman across the reproductive 
life cycle. While the greatest percentage of prolapse 
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surgery is performed in the perimenopausal period, 
the elderly are more frequently affected by prolapse.’ 
Women and family members, as well as physicians, 
frequently exclude the option of surgical management 
solely based on the patient’s age. However, the surgi- 
cal outcomes and complications in the elderly are very 
similar to those found in younger women.’ The quality 
of life and satisfaction are both very high in the elderly 
population undergoing surgical repair of prolapse.” 
With the elderly population expanding rapidly, age 
should not be the sole factor in determining surgical 
eligibility. 

Posterior vaginal wall surgery is performed in at 
least one in three prolapse surgery cases according to 
data from the National Hospital Discharge Survey and 
National Census, 2003.° Physician surveys to deter- 
mine the surgical method of choice for women under- 
going posterior wall prolapse repair have found that 
currently most are performing posterior colporrhaphy, 
followed by site-specific repair, and a growing trend is 
a vaginal mesh repair primarily using a commercially 
available kit.*° While posterior wall prolapse repair has 
been commonly performed for more than a century, 
the long-term functional and anatomic outcomes and 
ideal procedure has not been determined. 


Posterior Colporrhaphy 


The posterior colporrhaphy was introduced in the 19th 
century. This involves a plication of the fibromuscu- 
laris or rectovaginal fascia of the posterior vaginal wall 
in the midline, decreasing the width of the posterior 


vaginal wall and increasing the fibromuscularis sup- 
port in the midline. The traditional posterior colpor- 
rhaphy has an anatomic cure rate of 76% to 100% 
(Table 13-4) 36°74 

The vaginal epithelium of the posterior wall is 
opened in the midline and dissection of the epithe- 
lium off the underlying fibromuscularis is performed. 
Plication of the fibromuscularis begins proximally 
and progresses toward the hymen. The plication cre- 
ates a shelf of support by ensuring that each of the 
plication sutures is in continuity with the previous 
one. If continuity is not maintained, transverse ridg- 
ing of the posterior vaginal wall may occur and be a 
source of dyspareunia. Adequate caliber of the vagina 
at the conclusion of the vaginal reconstruction should 
be maintained throughout the length of the vagina; in 
general, this is three fingerbreadths in sexually active 
women. Short-term vaginal packing for hematoma 
prevention can be used for all posterior vaginal wall 
prolapse repairs. 

Complications associated with the posterior colpor- 
rhaphy include injury to the underlying rectum during 
dissection, changes in defecatory function, dyspareu- 
nia, and recurrence. 


Perineorrhaphy 


Traditionally, a perineorrhaphy is included in this 
repair. This includes plication of the bulbospongiosus 
and transverse perinei portion of the perineal mem- 
brane. Care should be taken to avoid ridging at the 
vaginal introitus. Splinting the perineum to defecate 


Table 13-4 Efficacy of Posterior Colporrhaphy for Treatment of Posterior Wall Prolapse. 
Anatomic Cure and Functional Results 


Arnold (1990)%¢ 22/29 

Francis (1961)*” 243 >24 94 
Mellgren (1995) 25 12 80t 
Kahn (1997)°? 140 44 76 
Sand (2001) 70/80 12 90+ 
López (2002) 25 9 83" 
Maher (2004)* 38 12.5 87 
Abramov (2005): 183 12 86+ 
Paraiso (2006)‘4 28/37 175 86%: 


NS, not stated. 
*Cure defined as “satisfied” on telephone interview. 
tCure defined as absence of rectocele on postoperative defecography. 


*Cure defined as < second degree rectocele (Baden-Walker grading system).'"' 


SCure defined as Bp <-2 cm one-year postoperatively. 


NS NS 2 50 
88 0 6 19 
2m 38 18 27 
NS NS NS NS 
68 36 18 23 
100 16 S7 5 

NS NS 8 17 
62 45 55 45 


is an indication for perineal body reconstruction.” 
Otherwise, the perineorrhaphy may not be necessary 
and may increase the risk of dyspareunia. 


Levator Plication 


The plication of the fibromuscularis may include a pli- 
cation of the levator ani muscles. Interrupted sutures 
are placed in the muscular sidewall near the attach- 
ment of the fibromuscularis and brought to the mid- 
line. This is not an anatomic position of the levator ani 
muscles, but a compensatory way to close the levator 
and genital hiatuses. This provides a sturdy posterior 
shelf, but may further constrict the vaginal caliber or 
serve as a source of postoperative pain and/or signifi- 
cant dyspareunia.” 


Site-specific Repair 


The site-specific defect repair became very fashion- 
able in the late 1990s. The epithelium is dissected 
off the underlying connective tissue and the object 
of the repair is to fix the connective tissue defects. 
The anatomic cure rates vary from 67% to 100% 
(Table 13=5) ,97:84,90-70 

The patient is placed in the dorsal lithotomy 
position. The posterior vaginal wall is split with the 
epithelial layer dissected away from the underlying 
connective tissue. The dissection is extended to the 
border of the puborectalis. A finger in the rectum 
directed anteriorly coupled with irrigation of the fibro- 
muscularis facilitates identification of defects in the 
connective tissue support. Allis clamps may be placed 
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on the edges of the defect and the edges approxi- 
mated to simulate the repair to assess reduction of 
the rectocele. The defects are closed with interrupted 
sutures of delayed-absorbable or permanent sutures. 
Occasionally, a plication of the fibromuscularis is per- 
formed if there is connective tissue laxity remaining 
after site-specific repair. The levator ani muscles are 
not plicated. 

The complications are similar to those of the pos- 
terior colporrhaphy. The attraction of the site-specific 
repair is that this approach is less likely to narrow the 
vaginal caliber excessively and avoid the pain associ- 
ated with the levator plication. 


Mesh Repair 


The rectovaginal septum can be reinforced with 
mesh. The plane of dissection is in the rectovagi- 
nal space rather than splitting the vaginal wall. This 
can be accomplished through an abdominal, vaginal, 
or perineal body incision, or a combination of these 
approaches. 

An abdominal approach either through an abdomi- 
nal incision, or through laparoscopic or robotic- 
assisted routes to repair posterior wall prolapse may 
be used when pelvic organ prolapse involves many 
compartments or is recurrent. The rectosigmoid is 
retracted to the left and the right ureter identified. The 
presacral space is opened and the peritoneal dissection 
is extended to the apical posterior vaginal wall. The 
vagina is deviated ventrally and the rectum is devi- 
ated dorsally and the rectovaginal space is entered. 
Dissection is continued to the perineal body on the 


Table 13-5 Efficacy of Site-Specific Posterior Repair for Treatment of Posterior Wall Prolapse: 


Anatomic Cure and Functional Results 


Cundiff (1998)* 

Kenton (1999)* ae 12 VI 
Porter (1999)°* 89/125 18 82 
Glavind (2000)‘? 65 3 100 
Abramov (2005) 124 122 67+ 
Paraiso (2006)‘4 27/37 175 785 
Sardeli (2007)’° 51 26.7 68! 


NS, not stated. 
*Plication performed in addition to site-specific repair. 


52 30 28 y 
61 44 67 46 
40 6 12 6 
NS NS 8 16 
69 51 48 28 
59 45 6 8 


tRecurrence defined as no change in or worsening of preoperative stage of posterior wall prolapse. 


*Cure defined as < second-degree rectocele (Baden-Walker grading system). 


5Cure defined as Bp <-2 cm one year postoperatively. 
Cure defined as Bp <1cm. 
‘Splinting. 
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ventral side of the rectum. The mesh is attached to the 
posterior vaginal wall with a series of sutures and to 
the anterior longitudinal ligament of the sacrum in 
a tension-free fashion. The mesh is typically covered 
with peritoneum. 

Through a perineal body or vaginal approach, deep 
dissection into the rectovaginal space can be facili- 
tated by injection with dilute epinephrine solution. 
Dissection is continued to the point of apical attach- 
ment (usually the sacrospinous ligament). Lateral dis- 
section is extended to the pelvic sidewall. D’Hoore 
describes attaching the mesh to the sacral promon- 
tory, perineal body, and the anterior seromuscularis of 
the rectum to prevent anterior intussusception of the 
rectum.*’ 

The avenue of approach, the mesh of choice (syn- 
thetic vs biologic), the anchoring points, and type of 
suture can all vary dependent upon the surgeon. An 
anatomic cure rate ranging from 54% to 92% reflects 
the variation in type of mesh, method of placement, 
and definition of cure.®°%’'”4 Standardization of a 
method of transvaginal mesh placement has been 
developed by various device companies. 


Tension-free Vaginal 
Mesh Kit Procedures 


Compensatory procedures, such as the abdominal 
sacrocolpopexy, enjoy the stasis of the gold standard 
surgical repair of pelvic organ prolapse.” The new 
tension-free vaginal mesh procedures attempt to capi- 
talize on the durability and efficacy of the abdominal 
sacrocolpopexy while maintaining the advantages of a 
vaginal approach. Preoperative and postoperative MRI 
of a woman undergoing transvaginal mesh kit proce- 
dure (Prolift Ethicon, Somerville, NJ) illustrated an 
improvement in the levator ani anatomy.” Currently, 
the short-term results associated with the prolapse 
mesh have produced anatomic cure rates of 77% to 
100%, but the long-term efficacy over native tissue 
repairs remains unclear (Table 13-6).7°*° 

Many device companies have introduced trocar- 
based “kits” that facilitate placement of mesh in the 
posterior compartment. The majority of the kits use the 
bilateral apical anchoring points in the sacrospinous 
ligament. Typically, the rectovaginal space is injected 
with a dilute vasocontrictive agent or normal saline. 
The plane of dissection is under the vaginal wall rather 
than splitting the vaginal wall as performed in poste- 
rior colporrhaphy or site-specific repair (Figure 13-7A 
and B). An incision is made through the entire vaginal 
wall, most commonly in a vertical fashion. The recto- 
vaginal space is dissected vertically from the perineal 
body to the ischial spines and sacrospinous ligaments, 
then horizontally from sidewall to sidewall. Various 


methods are employed to suspend the mesh without 
tension to the sacrospinous ligament. 

The mesh is additionally attached with sutures to 
the vaginal apex or cervix near the internal os and to 
the perineal body. Tacking sutures to the vaginal side- 
wall may be performed in an attempt to prevent the 
mesh from bunching up. The mesh should be flat but 
not under tension. While setting the mesh in place, 
the surgeon must realize that shrinkage decreasing 
the surface area of the mesh of up to 20% may occur. 
Shrinkage of the mesh may cause complications such 
as vaginal pain, which worsens with movement, focal 
tenderness over contracted portions of the mesh 
(particularly mesh arms), dyspareunia, or recurrence 
of prolapse.”° 

Trimming of the vaginal skin is minimal or not per- 
formed. A rectal examination should be done to rule 
out a palpable rectal injury. A vaginal pack is placed. 
Prophylactic antibiotics have been reported to be 
given for up to seven days. Pre- and postsurgical treat- 
ment of the vaginal epithelium with topical estrogen 
is advocated to decrease the incidence of mesh ero- 
sion.”* Women who are using a pessary preoperatively 
should remove the pessary two weeks prior to surgery 
to decrease vaginal irritation. 

The most commonly reported complication with 
mesh-augmented procedures is erosion. The short- 
term erosion rate using the mesh kit in the anterior 
vaginal wall is up to 15.6% and is bound to be higher 
the longer these women are followed.*’ The anterior 
vaginal wall has been found to be more at risk for mesh 
erosion than the posterior vaginal wall.”**° 

Healing is dependent upon vascularization, col- 
lagen formation, age, estrogen status, immune sta- 
tus, and avoidance of hematoma and infection. 
Erosion is related to the mesh properties including 
the type of mesh and its surface area, operative tech- 
nique including the length and depth of placement 
of the vaginal incision, the presence of infection, 
and the health of the woman receiving the mesh.” 
Lightweight, macroporous type 1 (monofilament) 
synthetic mesh is the most common mesh used for 
prolapse repair. Mesh with a pore size greater than 
75 um allows leukocytes and macrophages to patrol 
the mesh for bacteria. A loose weave also allows for 
fibroblast ingrowth. 

Some investigators have found that a concomitant 
hysterectomy or trachelectomy increases the length of 
the vaginal incision and increases the risk of vaginal 
erosion by eight- to ninefold.’ Tissue oxygenation is 
impacted by a hysterectomy, age, obesity, and smok- 
ing. Smoking, with many deleterious effects on the 
health of vaginal tissue and healing, is a risk factor for 
mesh erosion in both transabdominal and transvagi- 
nal procedures.” Smoking can significantly alter vas- 
cularization through vasoconstriction, microthrombi 


Table 13-6 Efficacy of Tension-free Vaginal Mesh Procedures 


Patients 

at Follow- Mean Incomplete Incomplete Mesh 

up/Initial Follow-up, Anatomic Emptying emptying Dyspareunia Dyspareunia exposure, 
Author, year Presentation Kit Months Cure, % Pre-op, % Postop,%  Preop Postop, % % 
Fatton (2007)’? 86/88" Prolift 6(median) 95 NS NS 25.8 9.1 4.7 
Gauruder-Burmester (2007)78 48t Apogee 12 100 28 5% 12.5 0 0 
Argirovic (2010)’6 3i Prolift 14.1 90.4 NS NS NS 15.6 0 
Culligan (2010)’ 21# Avaulta 14.4 90 NS NS NS 3 Tie 
Zyczynski (2010)* 100/1055 Prosima 12 84 NS NS 14 5 8 
Takahashi (2010)*" SO! Prolift 12 223 NS NS NS NS 3 
Lo (2010)8° 42/43 Total Prolift 15.7 97.6 NS NS NS NS Ol 
Velemir (2010)°° G2” Prolift WY) 9315 NS NS NS NS 9.9 
McDermott (201 1)* 89/189* Total Prolift 10.8 94 NS NS 35 24 9 
Milani (2011)® 861 Prolift+M 12 77.41 NS NS 295 8 81 


NS, not stated. 

*Failure defined as any symptomatic prolapse or prolapse to the hymen or beyond. For this table, the total (58) and posterior (28 procedures) were extracted from the retrospective evaluation (20 anterior Prolift 
procedures were excluded). 

tFor this analysis, the Apogee portion of the study was extracted from the retrospective evaluation of Apogee (48) and Perigee (72 procedures). 

*Retrospective study on total Prolift procedures. Anatomic cure determined from postoperative posterior wall data with cure defined as pelvic organ prolapse quantification (POP-Q) system stage < Stage 1. 
SMulticenter prospective observational study—posterior and total Prosmina patients were included in the total number and anatomic cure and mesh exposure rates. 

One mesh erosion in the distal anterior vaginal wall—no mesh erosions present along the posterior vaginal wall. 

‘Cure=POP-Q stage <1 and cure and dyspareunia includes 127 women (entire study population—Anterior mesh 41; Total 70; Posterior 16); Patient number and exposure excluded Anterior only Prolift+M. 

*Total of 310 Prolift procedures (anterior 110; total 112; posterior 7), unable exclude anterior only Prolift. 

“Ninety-one of 125 women with Prolift procedures. Twenty-nine anterior only excluded for cure. Unable to exclude anterior only portion for mesh erosion. Cure = < stage 1 POP-O of posterior vaginal wall. 
"Thirty-six women underwent anterior only Prolift placement and were excluded in number, cure, and erosion rate (all erosions were in the anterior compartment). The percentage of de novo dyspareunia included 
all patients (anterior 36; total 8; posterior 23) follow up (F/U) is median. 

*Total of 116 patients included in study (anterior 74, total 21; posterior 21). Cure of posterior only patients was available; therefore, these patients were included in the table. Cure was defined as no prolapse 
symptoms and stage 0 prolapse. De novo dyspareunia and mesh erosion rate included all 116 patients. 
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FIGURE 13-7 Plane of dissection. A. posterior colporrha- 
phy; and B. transvaginal mesh placement. 


formation, and direct endothelial damage.” Araco 
et al. revealed that a smoking history of 6.85 pack 
years increased the risk of erosion to the same degree 
as old age, defined in this study as aged 60 years and 
beyond.” 

Obesity (BMI 230) increased the risk of ero- 
sion more than 10-fold in a retrospective analysis of 
460 women undergoing transvaginal mesh kit repair.” 
In this analysis, the combination of risk factors signifi- 
cantly elevated the risk of erosion. In women 260 years 
of age and with a BMI =30, the erosion rate was 26.6%. 
Twenty-two percent of the women who smoked and 
had a BMI >30 developed erosions.°*” 

Further elucidation of the etiology of early and late 
erosions is needed. Late erosions were significantly 
more common in women who were sexually active 
compared to those who were not (17.3% vs 2%, respec- 
tively, OR 10.47 [95% CI 1.27 to 85.96 P = .029]).*° 

The U.S. Food and Drug Administration noti- 
fication was posted in 2008, and updated in 2011, 
encouraged extensive preoperative counseling for 
transvaginal mesh procedures. Preoperatively, women 
should be informed that the implantation of mesh 
is permanent, complications associated with mesh 
placement may require additional surgery that may 
or may not correct the complication, and that there 
is potential for serious complications that may affect 
quality of life including pain, dyspareunia, scarring, 
or narrowing of the vagina.” Many of these compli- 
cations are present for other posterior wall prolapse 
procedures. 


Rectal perforation has also been reported to occur 
in 0.7% to 2.8% of cases.**°? If a rectal injury occurs, 
the posterior tension-free vaginal mesh placement 
should be abandoned.” 

Many of the kit procedures involve blind passage 
of needles to place the mesh. Bleeding and hema- 
toma may occur. The needles of the posterior pass of 
Prolift, Prolift + M (Johnson and Johnson, Ethicon, 
Somerville, NJ), Avaulta (Bard, Covington, GA), and 
Apogee (American Medical Systems, Minnetonka, 
MN) travel through a large expanse of the ischio- 
rectal fossa on the way to the sacrospinous ligament. 
Reisenauer et al. found in a study on cadavers that the 
sacrospinous ligament cannulas passes 0.5 to 1 cm 
medial to the internal pudendal nerve and vessels.°° 
Hematomas may be more insidious in presentation. 
They may become symptomatic and require surgical 
drainage days after the original procedure.’”” 

Pelvic pain has been associated with many recon- 
structive surgical procedures. The tension-free vaginal 
mesh procedures have also been associated with vagi- 
nal pain, defecatory pain, and dyspareunia.’ When 
evaluated, de novo dyspareunia occurs in up to 12.8% 
of women.** de Tayrac et al. reported that vaginal pain 
and de novo dyspareunia was the reason given by 
three out of five women reporting dissatisfaction with 
the tension-free vaginal mesh kit procedure. Surgical 
management is generally performed after a period of 
conservative management, consisting of pelvic floor 
physical therapy and possibly trigger point injections. 
Banding of the mesh may contribute to pain, therefore, 


release of the sling arm at their point of attachment to 
the levator plate may help relax the vaginal wall. 

The prolapse transvaginal mesh kit procedures have 
received widespread acceptance by the gynecologic 
community of surgeons. The success of the midurethral 
slings should not be directly translated to the tension- 
free vaginal mesh kit procedures for prolapse. The sur- 
face area of mesh that is placed with the kits is much 
larger. The first-generation total mesh kits include 
long blind passes of needles through the ischiorectal 
fossa. More recent changes include fixing the apical 
support directly into the sacrospinous ligament with 
self-fixing arms Posterior elevate (AMS), Capio trans- 
vaginal suture capturing device—Pinnacle, and Uphold 
(Boston Scientific, Natik, MA), or without fixation— 
Prosima, (Ethicon). Importantly, the possible long-term 
surgical complications are yet to be determined. The 
management of complications is potentially more dif- 
ficult with the mesh in place. The surgeon must weigh 
the possible gain in anatomic efficacy, efficiency of the 
procedure, attractiveness of a vaginal approach, and 
potential durability (yet to be demonstrated) against 
the potential morbidity associated with mesh erosion, 
pain, and potential, unforeseen complications. 


Transperineal and Transanal Repair 


The rectovaginal space may be approached through 
an incision in the perineal body. A transverse incision 
in the perineal body above the subcutaneous portion 
of the external anal sphincter is performed. Dissection 
in the rectovaginal space throughout the length of the 
posterior vaginal wall is accomplished with sharp and 
blunt dissection. The rectal submucosa may be pli- 
cated with absorbable suture. The rectovaginal septum 
plication with or without levatorplasty may be per- 
formed. Mesh may also be placed with this approach. 

Colorectal surgeons will often approach the repair 
of a rectocele transanally. A Cochrane review of the 
prolapse literature identified only two randomized tri- 
als comparing transanal and transvaginal approach to 
rectocele repair. The vaginal approach was associated 
with a lower rate of recurrent rectocele, enterocele, or 
both as compared to a transanal approach (relative 
risk [RR] 0.24, 95% CI 0.09-0.64).°° The transanal 
approach was associated with a lower blood loss and 
postoperative use of narcotics.”® 

Farid et al. randomized 48 women to one of three 
approaches to rectocele repair—transanal, transperi- 
neal with a levator plication, and transperineal without 
a levator plication.” Radiographically, the rectocele 
decreased in size in all three groups. However, rec- 
tal evacuation and functional scores improved sig- 
nificantly in the transperineal groups, but not in the 
transanal group.” The transperineal repair was asso- 
ciated with a reduction in urge to defecate volume 
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and an increase in the volume required to induce 
maximum anal relaxation. Therefore, obstructed def- 
ecation that is caused by a large rectal volume may be 
improved with the transperineal repair. 

The transanal approach uses a prone-jackknife posi- 
tion. The anal sphincter is paralyzed with injection of 
lidocaine with epinephrine. The anus is gently dilated. 
Beginning 1 cm above the dentate line, the anterior 
rectal mucosa is opened in the midline along the 
extent of the rectocele. Mucosal flaps are developed 
to expose the lateral fibromuscular tissue, which is pli- 
cated in the midline, closing the defect. The mucosa is 
then closed. 

The transperineal and transanal route may be 
complicated by rectal perforation, fistula, defecatory 
dysfunction, dyspareunia, defecatory pain, and recur- 
rence. There have been no significant differences in 
postoperative defecatory dysfunction, fecal incon- 
tinence, or dyspareunia between the transanal and 
transvaginal procedures.”® 


Sexual Function and Posterior Repair 


Sexual function is a complex issue that involves a 
woman and her partner’s physical and emotional 
health, interlaced with the intimacy of their relation- 
ship. The complexities of sexual function are reflected 
in postoperative evaluation of sexual function. Physical 
issues, such as vaginal caliber and the development of 
pain, emotional response to change in body image, and 
the woman’s sexual partner’s response to the change in 
anatomy, all contribute to the postoperative interpre- 
tation of sexual function. 

Postoperative sexual dysfunction has been of signifi- 
cant concern for a number of decades with the surgical 
management of posterior wall prolapse. Francis and 
Jeffcoate observed a high rate of sexual dysfunction 
following prolapse surgery. Seventy of 140 (50%) sex- 
ually active women reported apareunia or dyspareu- 
nia after an anterior and posterior colporrhaphy and 
perineorrhaphy. On postoperative examination, 43 of 
these 70 women with sexual dysfunction were found 
to have a vagina narrowed to admit only one finger.” 

With attention to preserving vaginal caliber, nearly 
40 years later Weber and colleagues evaluated pre- 
and postoperative sexual function and vaginal caliber 
and length in 165 women.! The vaginal length and 
caliber did significantly decrease in women undergo- 
ing prolapse surgery, however there was no correla- 
tion with sexual function and vaginal dimensions. 
Dyspareunia increased in women undergoing prolapse 
surgery (8% preoperatively vs 19% postoperatively) 
and women who had a posterior colporrhaphy as part 
of their repair had a significantly higher dyspareunia 
rate (26%, P = 0.01).! Even though dyspareunia 
increased with prolapse surgery, the satisfaction with 
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their sexual function also improved from 82% preop- 
eratively to 89% postoperatively. 10° 

Correction of prolapse and concomitant improve- 
ment of body image may be a dominant factor in 
postoperative sexual function, despite postoperative 
dyspareunia. Azar et al. found that sexual function 
significantly improved following anterior and poste- 
rior colporrhaphy.'°' The domains of desire, arousal, 
lubrication, orgasm, and satisfaction were all sig- 
nificantly increased three months postoperatively. 
Unfortunately, pain with intercourse did increase in 
this immediate postoperative period; in this study, 
three levator plication sutures were included during 
the posterior colporrhaphy procedure.!*! Levator ani 
plication has been implicated as a possible cause of 
postoperative dyspareunia.” Jeong et al. found a simi- 
lar improvement in sexual function in women who 
had undergone a midurethral sling with and without a 
posterior colporrhaphy. There was no difference in the 
pain component of sexual function between women 
who had undergone a midurethral sling alone or one 
performed with a posterior colporrhaphy.! 

Correction of posterior wall prolapse by other meth- 
ods is also related to dyspareunia. The transanal route 
of rectocele repair is also associated with dyspareunia. 
Arnold and colleagues found similar rates of dyspareu- 
nia among women who had undergone a transvaginal 
approach (23%) versus an endoanal approach to rec- 
tocele repair (21%).*° 

Graft placement can have a negative effect on sexual 
function. Lim et al. described a 27% incidence of de 
novo dyspareunia in women three years after a poste- 
rior repair using a polyglactin 910/polypropylene soft 
mesh (Vypro 2).'° The high erosion rate of 30% was 
thought to contribute to the dyspareunia. Even if ero- 
sion does not occur, the “behavior” of the graft under- 
neath the epithelium of the vagina after it is placed 
may also be a cause for discomfort with intercourse. 
The graft may shrink or have been placed under ten- 
sion and be a source of pain. The graft may become 
encapsulated and fibrotic, or completely disappear. 
These factors may have profound effects on the func- 
tion of the vagina as a sexual organ. 

Insight into the relationship between sexual func- 
tion and pelvic organ prolapse has been enhanced 
through the development of validated disease-specific 
questionnaires such as the Pelvic Organ Prolapse/ 
Urinary Incontinence Sexual Function Questionnaire 
(PISQ).'% Novi et al. compared the preoperative and 
postoperative sexual function in women undergoing 
a site-specific posterior repair with women undergo- 
ing a posterior repair with porcine dermis graft using 
the PISQ. They found that both repairs significantly 
lowered the rate of dyspareunia; the site-specific repair 
lowered the dyspareunia rate from 36% preoperatively 
to 10% postoperatively, and the graft repair lowered 


it from 40% preoperatively to 8% postoperatively.!” 


While both repairs significantly improved sexual func- 
tion in women postoperatively, the women undergoing 
the porcine dermis repair, which was simply sutured in 
place with an emphasis on “tension-free” placement, 
had a significantly greater increase in sexual function 
than the site-specific repair.!° 


RECURRENCE 


Most women who undergo a surgical procedure for 
the management of their prolapse anticipate that they 
will never have to deal with the problem again. In the 
United States, it is estimated that more than 225,000 
women annually undergo surgery for pelvic organ pro- 
lapse! with the direct costs of the surgery in excess of 
$1 billion.!” However, it is estimated that nearly 30% 
of procedures are for recurrent prolapse.* Reoperation 
rate for posterior wall prolapse are 5% to 20%.!% 
The lifetime of a surgical repair for prolapse is largely 
unknown. Many women with recurrent prolapse will 
choose to treat the prolapse conservatively. In a cross- 
sectional questionnaire study of women who had prior 
surgery for pelvic organ prolapse, 42% had current 
symptoms of prolapse.” 

Recurrent pelvic organ prolapse most commonly 
involves the same anatomic site.?#!° In a cohort of 
women in the Pacific Northwest, the time interval 
between the first pelvic organ prolapse or urinary 
incontinence procedure and the second averaged 
12.5 years.” 

We know very little about why some women have a 
recurrence of their prolapse. The recurrence may be a 
surgical failure that is obvious at the first preoperative 
visit or one that recurs more slowly. The recurrence 
may be at a new site due to a deviation of the angle of 
the vagina from the surgery performed to correct the 
prolapse or incontinence. “Recurrence” may be iden- 
tified at a new site because it was not recognized and 
corrected at the time of the original repair. Recurrence 
may occur due to a connective tissue defect in the 
patient including collagen or extracellular matrix 
defects. Alternatively, the recurrence may occur fol- 
lowing the “lifetime” of the repair, similar to the lifes- 
pan of joint replacements. 

Women who undergo prolapse surgery at a younger 
age have been found to be at risk for recurrence.*”!'° 
The durability of a repair may expire sooner for women 
with a higher stage of prolapse. Whiteside et al. found 
that women who were operated on with a higher stage 
prolapse were more likely to have a recurrence within 
one year of the operation than women with a lesser 
degree of prolapse.'!° Diez-Itza et al. found a correla- 
tion between anatomical recurrence at five years and 
preoperative stage of prolapse.” 


The development of prolapse may be secondary to 
some specific identifiable risk factors. If the risk fac- 
tors for the development of prolapse are recognized, 
some of them may be modifiable for the prevention 
of the development of prolapse or the development of 
recurrence. 

Each woman with prolapse is an individual. She 
brings into the operating room many etiologic factors 
that led to the development of the primary posterior 
wall prolapse. Many of these risk factors may persist 
after the initial surgery including genetic predisposi- 
tion, occupational exposures, and/or injured pelvic 
floor muscles. For example, while pregnancy and vagi- 
nal delivery appears to be the most significant factor in 
the development of pelvic organ prolapse, only 2.4% 
to 18% of nulliparous women develop prolapse.!”* 
However, nulliparous women who undergo surgery 
may have less risk for recurrence.” Once prolapse is 
corrected, the repaired vagina is nestled in an “intact” 
pelvic floor, which has not suffered the consequences 
of vaginal birth. 

Identification of modifiable risk factors for recur- 
rence should prompt targeted therapies for manage- 
ment of these factors including weight loss, smoking 
cessation, aggressive management of chronic lung dis- 
ease, and constipation. 
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Apical Pelvic Organ Prolapse 


Tyler M. Muffly, J. Eric Jelovsek, and Mark D. Walters 


INTRODUCTION 


Pelvic organ prolapse (POP) is the downward descent 
of the female pelvic organs that results in a protru- 
sion of the vagina and/or uterus. It usually involves 
descent of the bladder, uterus, or posthysterectomy 
vaginal cuff, and the small and/or large bowel. Vaginal 
delivery, hysterectomy, chronic straining, normal 
aging, and abnormalities of connective tissue or con- 
nective tissue repair predispose some women to dis- 
ruption, stretching, or dysfunction of the levator ani 
complex and/or the connective tissue attachments of 
the vagina, resulting in prolapse. Women often pres- 
ent with multiple complaints including bladder, bowel, 
and pelvic symptoms. However, with the exception of 
vaginal bulging symptoms, none of these symptoms 
are specific to prolapse. Patients presenting with symp- 
toms suggesting prolapse should undergo a history and 
pelvic examination. Radiographic evaluation is usually 
unnecessary. Many women with POP are asymptom- 
atic and do not require treatment. When prolapse is 
symptomatic, options include observation, pessary 
use, and surgery. Surgical therapy for prolapse can 
be broadly categorized into reconstructive and oblit- 
erative techniques. Reconstructive techniques may be 
performed using an abdominal or vaginal approach. 
Although no effective strategy to prevent prolapse 
recurrence has been identified, weight loss, minimiz- 
ing heavy lifting, treating constipation, modifying or 
reducing obstetrical risk factors, and maintaining or 
improving pelvic floor muscle strength through pelvic 
floor physical therapy can be considered. 


DEFINITION 
Key Point 


e Apical prolapse is the descent of uterus, cervix, or 
vaginal vault caused by a weakness of the top of 
the vagina. 


Apical prolapse is the descent of uterus, cervix, or 
vaginal vault caused by a weakness of the top of the 
vagina; the vagina begins to invert, just as a sock can be 
turned inside-out (Figure 14-1). Prolapse development 
is multifactorial, with vaginal childbirth and increasing 
body mass index as the most consistent risk factors 
(Table 14-1). Patients at a young age are at higher risk 
for prolapse recurrence following surgery and a lower 
overall risk from surgery compared with older women 
(Table 14-2).'4 

Apical prolapse includes either the uterus or posthys- 
terectomy vaginal cuff, and may involve the small intes- 
tine (enterocele), bladder, or colon (sigmoidocele) 
(Figure 14-2). Enterocele is a hernia in which the peri- 
toneum is in contact with vaginal mucosa. The nor- 
mal intervening endopelvic fascia is absent, and small 
bowel fills the hernia sac. Normally, posthysterectomy 
enterocele is precluded by the apposition of pubocer- 
vical and rectovaginal fascia (collectively termed endo- 
pelvic fascia) at the apex. The anterior vaginal wall is 
the most common segment of the vagina to prolapse.’ 
Anterior vaginal prolapse usually involves descent of 
the bladder and, when it does, it is called a cystocele. 
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FIGURE 14-1 Diagram of pelvic organ prolapse of the 
uterus and vagina. 


Posterior vaginal wall prolapse usually involves the rec- 
tum (rectocele) but may also include the small or large 
bowel. Uterovaginal support can be measured using 
the Pelvic Organ Prolapse Quantification (POP-Q) 
system.° In addition to describing precisely the degree 
of anterior, posterior, and apical vaginal wall descent, 
POP-Q broadly classifies uterovaginal support using a 
staging system that ranges from Stage 0 (perfect sup- 
port) to Stage IV (procidentia or complete vaginal 
eversion) (Table 14-3). 


Table 14-1 Established and Potential Risk 
Factors for Pelvic Organ Prolapse 


Established Risk Factors 


Vaginal delivery 
Advancing age 
Obesity 


Other Potential Risk Factors 


Obstetrical factors: 
Pregnancy (regardless of mode of delivery) 
Forceps delivery 
Young age at first delivery 
Prolonged second stage of labor 
Infant birthweight >4,500 g 
Shape/orientation of bony pelvis 
Family history of pelvic organ prolapse 
Race/ethnicity 
Occupations involving heavy lifting 
Constipation 
Connective tissue disorders 
Previous hysterectomy 
Selective estrogen receptor modulators 


Table 14-2 Risk Factors for Recurrent Pelvic 
Organ Prolapse Following Surgery 


Adjusted Odds Ratio 


Risk Factor* (95% Confidence Interval) 
Age 
<60 y' 3.2 (1.6-6.4) 
<60 y? 4.1 (1.6-10.4) 
MIN 6.3 (2.3-17.5) 
Preoperative pelvic organ prolapse stage (POP-Q) 
Stage 3 or 4! 2.7 (1.3-5.3) 
Stage 3 or 4? 3.9 (1.2-13.0) 
Stage 44 5.6 (1.1-29.3) 
Body mass index 2.9 (1.1-6.7) 
>26 kg/m? 
Body weight >65 kg? 4.0 (1.6-9.6) 


*The comparator for each risk factor group is the group of women with 
pelvic organ prolapse that are not included in the specified group (eg, the 
comparator for >60 years is <60 years OR for stage 4 is stage 1, 2, or 3). 


Generally, enteroceles have been divided into four 
types: congenital, traction, pulsion, and iatrogenic. 
Congenital enterocele is rare. Factors that may pre- 
dispose to the development of congenital enterocele 
include neurologic disorders, such as spina bifida, 
and connective tissue disorders. Traction enterocele 
occurs secondary to uterovaginal descent, and pul- 
sion enterocele results from prolonged increases in 
intra-abdominal pressure. These two latter types of 
enterocele may coexist with apical vaginal prolapse. 
Iatrogenic enterocele occurs after surgical proce- 
dures that elevate the normally horizontal vaginal 
axis toward a vertical direction; examples include col- 
posuspension and needle urethropexy operations for 
stress incontinence, or hysterectomy, with or without 
repair, when the vaginal cuff and cul-de-sac are not 
managed effectively. Clinically, enteroceles are best 
classified based on their anatomic location. Apical 
enteroceles herniate through the apex of the vagina, 
posterior enteroceles herniate posterior to the vaginal 
apex, and anterior enteroceles herniate anterior to the 
vaginal apex. 


PATHOPHYSIOLOGY OF PELVIC 
ORGAN PROLAPSE 


Anatomic support of the pelvic viscera is primarily 
provided by the levator ani muscle complex and the 
connective tissue attachments of the pelvic viscera 
(endopelvic fascia). Disruption or dysfunction of 
one or both of these components can lead to loss of 
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rE 2 Photographs in lithotomy position and sagittal MRI showing vaginal wall prolapse that may include 
(top to bottan: bladder (cystocele), small bowel (enterocele), or rectum (rectocele). Color codes include purple (blad- 


der), orange (vagina), brown (colon and rectum), and green (peritoneum). 


Table 14-3 Tt 


0 No prolapse 


l The distal most portion of the prolapse 
is >1 cm above the level of the hymen 


II The distal most portion of the prolapse is less 
than or equal to 1 cm proximal or distal to the 
hymen 


IIl The distal most portion of the prolapse is >1 cm 
below the hymen but protrudes no further than 
2 cm less than the total vaginal length 


IV Complete eversion of the total length of the 
vagina. The distal portion protrudes at least 
the total vaginal length minus 2 cm beyond 
the hymen 


anatomic support and eventually apical prolapse. The 
levator ani muscle complex consists of the pubococ- 
cygeus, the puborectalis, and iliococcygeus muscles. 
This muscle complex is tonically contracted at rest 
and acts to close the genital hiatus and provide a stable 
platform to support the pelvic viscera. Loss of normal 
levator ani tone, through denervation or direct muscle 
trauma, results in a more open urogenital hiatus, loss 
of the horizontal orientation of the levator plate, and 
a more bowl-like configuration. Such configurations 
are seen more often in women with prolapse than 
in those with normal support.’ Visible defects in the 
pubovisceral and iliococcygeal portion of the levator 
ani muscle after a vaginal delivery have been found 
on magnetic resonance imaging (MRI) in 20% of 
primiparous women and are not seen in nulliparous 
women, suggesting that vaginal delivery contributes 
to the development of prolapse through levator ani 
muscle injury.” In addition to direct muscle trauma, 
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neuropathic injury of the levator ani muscles can 
also result from vaginal delivery. Weidner et al. per- 
formed concentric needle electromyography of the 
levator ani muscles on 58 primiparous women in the 
third trimester, six weeks postpartum, and six months 
postpartum and found that 24% had evidence of neu- 
romuscular dysfunction at six weeks postpartum and 
29% had evidence of dysfunction at six months post- 
partum. Women having vaginal delivery had a slightly 
greater proportion of injury at six months, whereas 
women with elective cesarean had virtually no injury. 
Spontaneous delivery or cesarean section after labor 
was associated with greater injury in the lateral levator 
ani, whereas operative vaginal delivery was associated 
with greater injury to the medial levator ani.!° Chronic 
straining to achieve defecation has also been associ- 
ated with pelvic muscle denervation.'' The excess 
straining and associated perineal descent is thought to 
cause stretch injury to the pudendal nerve and result 
in neuropathy.'! 

The endopelvic fascia is the connective tissue net- 
work that envelops all of the organs of the pelvis and 
connects them loosely to the supportive musculature 
and bones of the pelvis. This loose connective tissue 
network holds the vagina and uterus in their normal 
anatomic location, yet allows for the mobility of the 
viscera to permit storage of urine and stool, coitus, 
parturition, and defecation. Disruption or stretching 
of these connective tissue attachments occurs during 
vaginal delivery or hysterectomy, with chronic strain- 
ing, or with normal aging.'? Furthermore, evidence 
suggests that abnormalities of connective tissue and 
connective tissue repair may predispose some women 
to prolapse. Women with prolapse may have altered 
collagen metabolism including a decrease in type I 
collagen and an increase in type III collagen.'*"° It is 
unclear, however, if this altered metabolism is a cause 
or effect of prolapse. Women with joint hypermobility 
have a higher prevalence of prolapse than do women 
with normal joint mobility.'° Similarly, women with 
connective tissue disorders such as Ehlers-Danlos or 
Marfan syndrome are at increased risk for prolapse." 
Emerging data using genetic knockout mice show that 
abnormal elastin homeostasis may also contribute to 
the development of prolapse through an abnormal tis- 
sue response to injury.'!*!° 

Disruption of the cardinal-uterosacral complex may 
result in uterine prolapse or apical prolapse. Three lev- 
els of support have been described by DeLancey for 
the vaginal vault (Figure 14-3). 


e Level I involves the support of the upper vagina 
and cervix or the vaginal cuff (in a woman who 
has undergone total hysterectomy) by the cardinal- 
uterosacral ligament complex. 


e Level II denotes the lateral support of the mid 
vagina to the arcus tendineus fascia pelvis (white 
line). 

e Level III is represented by the fusion of tissue along 
the base of the urethra and the distal rectovaginal 
septum to the perineal body. 


The conditions of enterocele and vaginal eversion 
represent failures of level I support, although other 
compartments may be affected. Uterovaginal prolapse 
does not denote intrinsic uterine disease and, there- 
fore, may not necessarily require a hysterectomy in all 
cases. It should be noted, however, that no evidence 
proves or disproves the benefit of hysterectomy at 
the time of apical suspension. Apical prolapse occurs 
because of tearing or attenuation of the cardinal- 
uterosacral ligament complex. This results in failure to 
support the upper vagina and/or uterus over the pelvic 
diaphragm, which should be in a near-horizontal plane 
in a woman in the erect position. Level I support is 
considered most important in maintaining adequate 
overall pelvic support. 

The smooth muscle of the vaginal wall is also 
altered in women with prolapse. The morphology of 
the vaginal wall in women with prolapse consists of 
disorganized smooth muscle bundles with a decreased 
fractional area (26% vs 48%; P < 0.05) of smooth 
muscle of the muscularis layer compared with normal 
support controls.” Histologically, nerve bundles and 
ganglia are also decreased in the muscularis layer.” It 
is not currently known if these alterations in the vagi- 
nal wall smooth muscle play a role in the development 
of prolapse or are the consequence of the mechanical 
forces associated with prolapse. 

Variations in the orientation and shape of the bony 
pelvis have been associated with the development of 
prolapse. Specifically, a loss of lumbar lordosis and 
a pelvic inlet that is less vertically oriented is more 
common in women who develop genital prolapse than 
in those who do not.”! A less vertical orientation of 
the pelvic inlet is thought to result in an alteration 
of the intra-abdominal vector forces that are nor- 
mally directed anteriorly to the pubic symphysis. As 
a consequence, a greater proportion of these forces is 
directed toward the pelvic viscera and their connective 
tissue and muscular supports. Similarly, women with 
a wide transverse pelvic inlet appear to be at increased 
risk for developing prolapse. Some have theorized 
that a wider pelvic inlet provides a larger hiatus for 
abdominal pressure transmission to the pelvic floor, 
which over time leads to loss of pelvic visceral sup- 
port.” Variations in the shape and orientation of the 
bony pelvis are also important factors that influence 
maternal soft tissue damage and nerve injury during 
parturition. 
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FIGURE 14-3 Levels of pelvic support. 


ADDED EVALUATION 


Clinical Presentation 


Women who develop symptoms may present with a sin- 
gle symptom such as vaginal bulging or pelvic pressure 
or they may present with multiple complaints includ- 
ing bladder, bowel, and pelvic symptoms. Ellerkmann 
et al. found that in 237 women evaluated for POP, 63% 
reported bulge symptoms, 73% urinary incontinence, 
86% urinary urgency and/or frequency, 62% voiding 
dysfunction, and 31% fecal incontinence.” Some pro- 
lapse-related symptoms are the result of the prolaps- 
ing vagina itself and some are caused by coexisting or 
associated dysfunction of the bladder, lower gastroin- 
testinal tract, or pelvic floor. Common symptoms in 
women with advanced POP are listed in Table 14-4. 
With the exception of vaginal bulging symptoms, none 
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are specific to prolapse. There is considerable overlap 
with other pelvic floor disorders, and clinicians should 
be cognizant of other potential sources for the patient’s 
complaints. 

In general, only weak-to-moderate correlations 
exist between the severity or stage of prolapse and the 
presence of specific symptoms such as bulging, heavi- 
ness, and voiding dysfunction.”*4 A number of symp- 
toms often attributed to prolapse may, in fact, not be 
related. This seems particularly true for many bowel 
symptoms.” The hymen appears to be an important 
“cut-off point” for symptom development. Swift et al. 
evaluated symptoms and pelvic organ support in 477 
women presenting for annual gynecologic examinations 
and found that the number of pelvic floor symptoms 
increased from an average of 0.5 symptoms for patients 
with Stage I prolapse to 2.1 symptoms for women when 
the leading edge of the prolapse extended beyond the 
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Table 14-4 Common Symptoms in Women 
With Pelvic Organ Prolapse 
Vaginal 
Sensation of a bulge or protrusion 
Seeing or feeling a bulge or protrusion 
Pressure 
Heaviness 
Urinary 
Incontinence 
Frequency 
Urgency 
Weak or prolonged urinary stream 
Hesitancy 
Feeling of incomplete emptying 
Manual reduction of prolapse to start or complete 
voiding 
Position change to start or complete voiding 
Bowel 
Incontinence of flatus or liquid/solid stool 
Feeling of incomplete emptying 
Straining during defecation 
Urgency to defecate 
Digital evacuation to complete defecation 
Splinting, or pushing on or around the vagina or 
perineum, to start or complete defecation 
Feeling of blockage or obstruction during defecation 


Sexual 
Dyspareunia 


hymen.” In contrast, the prevalence of some symp- 
toms, particularly stress urinary incontinence, appears 
to decline as prolapse extends beyond the hymen, likely 
from urethral obstruction.”* The relationship between 
the extent of maximal prolapse and the development of 
three commonly related symptoms is linear with regard 
to stage of the maximum POP-Q measurement. 

Bulge or herniation symptoms that have been attrib- 
uted to worsening POP include a sensation of bulging 
or protrusion in the vagina, a sensation of “something 
falling out” of the vagina, seeing or feeling a vaginal or 
perineal bulge, pelvic pressure, fullness, and heaviness. 
Although many of these symptoms demonstrate some 
correlation with the presence and severity of prolapse, 
the only symptom that is consistently acknowledged 
by patients with severe prolapse is the presence of a 
vaginal bulge that can be seen or felt.*°?° Less specific 
symptoms such as pressure and heaviness appear to 
have a much weaker relationship to loss of vaginal 
support.?°?8 

Lower urinary tract complaints are common among 
women with prolapse. In some circumstances, the loss 
of vaginal support directly influences bladder or ure- 
thral function, resulting in symptoms. In other cases, 


the relationship between prolapse and lower urinary 
tract dysfunction is less clear. The anterior vaginal wall 
supports the bladder and urethra. Loss of this support 
results in urethral hypermobility and cystocele forma- 
tion, which is thought to contribute to the development 
of stress urinary incontinence.”’ Therefore, it is not sur- 
prising that prolapse and stress urinary incontinence 
often coexist, particularly when the prolapse is mild. 
In contrast, women with POP that extends beyond the 
hymen are less likely to complain of stress incontinence 
and more likely to have obstructed voiding symptoms 
such as urinary hesitancy, intermittent flow, weak or 
prolonged stream, feeling of incomplete emptying, the 
need to manually reduce (splint) the prolapse to initi- 
ate or complete urination and, in rare cases, urinary 
retention.*°”8 The mechanism for these symptoms 
appears to be mechanical obstruction resulting from 
urethral kinking that occurs with progressively worsen- 
ing anterior vaginal prolapse. Up to 30% of women 
with Stage HI or IV prolapse have elevated postvoid 
residual volume (PVR >100 mL). Large posterior 
vaginal prolapse can also cause mechanical obstruction 
by direct urethral compression.’! 

Women with prolapse frequently complain of symp- 
toms related to bowel dysfunction including the feeling 
of incomplete emptying, straining, the need to apply 
digital pressure to the vagina or perineum (splint) 
to start or complete defecation, urgency, and incon- 
tinence. Interestingly, studies that have investigated 
the relationship between bowel dysfunction and the 
presence and severity of prolapse have found either 
weak correlation between posterior vaginal wall sup- 
port and specific anorectal symptoms or no correlation 
at all.” The defecatory symptom that appears most 
consistently related to posterior vaginal prolapse is the 
need to splint the vagina or perineum to defecate.”*”° 
However, most women with rectoceles do not have 
this symptom, and some women without rectoceles 
also use manual pressure to accomplish defecation.” 
Seven to 31% of women with POP report fecal incon- 
tinence.*?** Although rectal prolapse is a recognized 
cause of fecal incontinence, it is unlikely that vagi- 
nal prolapse contributes to the development of fecal 
incontinence. Rather, fecal incontinence and prolapse 
often coexist because they share common risk factors, 
such as the effects of aging and neuropathic and mus- 
cular injury to the pelvic floor after vaginal delivery. 

Women with prolapse have similar rates of sexual 
activity as similarly aged women without prolapse.” 
One-third of sexually active women with prolapse 
complain that their prolapse interferes with their sex- 
ual function.’ A study that compared sexual function 
in women with and without prolapse using a validated 
sexual function questionnaire found no difference in 
frequency of intercourse, libido, vaginal dryness, dys- 
pareunia, orgasmic function, or overall sexual function 


between the two groups.” Furthermore, women 


with prolapse report a high rate of sexual satisfaction 
(81%-84%) who are in an intimate relationship.” 

Although it is common for patients with prolapse to 
attribute back and pelvic pain to their prolapse, there 
is very little evidence that prolapse causes pain.?”*" 
The complaint of pain in a patient with prolapse 
should prompt clinicians to search for other sources of 
the pain before attributing it to prolapse. 


Physical Examination 


Patients presenting with prolapse symptoms should 
undergo a pelvic examination. The pelvic examina- 
tion should be performed with the patient resting and 
straining while supine and standing in order to define 
the extent of the prolapse and determine the segments 
of the vagina involved (anterior, posterior, or apical).° 
It is important that a clinician reproduce the maximum 
extent of prolapse that the patient exhibits in her daily 
life. The extent of prolapse of the anterior vaginal wall 
can be evaluated by placing a Sims speculum or the 
posterior blade of a bivalve speculum in the vagina to 
retract the posterior vaginal wall. The patient is asked 
to strain and the extent of anterior vaginal prolapse is 
noted. The blade is then placed to retract the anterior 
vaginal wall and the patient strains to reveal any poste- 
rior prolapse. A rectovaginal examination can be useful 
to identify the presence of a rectocele and determine 
the integrity of the perineal body. A bivalve speculum 
is inserted and the cervix or, in women who have had 
a hysterectomy, the vaginal cuff is identified to evaluate 
apical vaginal support. Although the patient strains, the 
speculum is slowly withdrawn and the descent of the 
vaginal apex is noted. In women with prolapse that pro- 
trudes beyond the hymen for a long duration, the vagina 
and/or cervix can become hypertrophied and develop 
erosions (Figure 14-4). A bimanual and rectal examina- 
tion is performed to rule out coexistent gynecologic or 
rectal pathology. 

Although several prolapse grading systems exist, 
the only system with international acceptance is the 
POP-Q system.”* The POP-Q examination system- 
atically defines the degree of prolapse during a pelvic 
examination by measuring anterior, posterior, and api- 
cal segments of the vaginal wall in centimeters rela- 
tive to a fixed anatomical structure, the vaginal hymen 
(Figure 14-5). This examination provides a highly reli- 
able and reproducible staging system. Apical points 
are measured with a whole speculum in place, which is 
slowly withdrawn until maximal descensus is reached. 

The need for ancillary testing beyond a comprehen- 
sive history and physical examination depends largely 
on the patient’s presenting symptoms. The majority of 
women will require minimal additional testing. Women 
who complain of lower urinary tract symptoms should 
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FIGURE 14-4 Complete uterovaginal prolapse with cor- 
nification of the cervix. Erosions of the vaginal mucosa 
may develop in women with prolapse that protrudes 
beyond the hymen for a long duration. 


undergo urinalysis and PVR testing using a urethral 
catheter or bladder ultrasound. A urodynamic evalu- 
ation should be considered in women with significant 
urinary incontinence, irritative voiding symptoms, or 
voiding dysfunction. Although urodynamics are cur- 
rently being used to predict postoperative urinary 
incontinence, a recent randomized trial has disputed 
the usefulness of this test as a predictor of altering 
surgical management.*® Similarly, anal manometry 
and/or defecography should be considered in women 
with significant defecatory symptoms, and endoanal 
ultrasound evaluation should be considered in women 
with fecal incontinence when an anal sphincter defect 
is suspected. Generally, radiographic evaluation to 
determine the extent or characteristics of a patient’s 
prolapse is unnecessary. Some authors have advocated 
the use of imaging procedures such as contrast radi- 
ography or dynamic MRI to describe the location of 
the pelvic support defects before attempting surgical 
repair.” However, a lack of standardized radiologic 
criteria currently exists for diagnosing prolapse, and 
the clinical benefit of such radiographic imaging has 
yet to be defined. Currently, such imaging studies are 
primarily used for research purposes. 
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MANAGEMENT 


Loss of normal vaginal support can be seen to some 
degree or another in as many as 43% to 76% of women.” 
Whether this loss of support becomes a condition that 
causes patients to seek care and/or physicians to offer 
treatment depends in large part upon the development 
and severity of associated symptoms. Current manage- 
ment options for women with symptomatic apical pro- 
lapse include observation, pessary use, and surgery. 


NONSURGICAL TREATMENTS 
FOR APICAL PROLAPSE 


Observation 


Women with advanced prolapse may have minimal 
symptoms and report little or no bother as a result. 
This is particularly true for women with prolapse that 
is mild and does not extend beyond the hymen. In 
these cases, observation or “watchful waiting” is 
perfectly appropriate. Although several studies have 
investigated associations between prolapse and life- 
style factors, no studies have investigated the role of 
lifestyle modifications in the prevention or treatment 
of prolapse. Pelvic floor muscle training is an effective 
treatment for urinary and fecal incontinence; however, 
its role in managing prolapse has yet to be established. 
One study does suggest that daily pelvic floor muscle 
strengthening may slow the progression of anterior 
prolapse in elderly women. Women with advanced 
prolapse who choose observation should be examined 
periodically to identify the development of new symp- 
toms or conditions that might prompt treatment. The 


development of obstructed urination or defecation, 
vaginal erosions that do not resolve with conservative 
management, or hydronephrosis from chronic ureteral 
kinking are all indications for treatment even in the 
minimally symptomatic patient. 


Pessary 


First-line management is conservative therapy. The 
mainstay of nonsurgical treatment is the vaginal pes- 
sary. Pessary use is the only currently available, non- 
surgical intervention for women with POP. These 
devices are inserted into the vagina to reduce the pro- 
lapse inside the vagina, provide support to related pel- 
vic structures, and relieve pressure on the bladder and 
bowel. Today, fewer than 20 different pessary types are 
available and all are made of silicone or plastic. The 
most commonly used pessaries are the ring, ring with 
support, Gelhorn, and donut pessaries (Figure 14-6)."! 
Historically, the use of pessaries has been reserved for 
symptomatic patients who decline surgery, are poor 
surgical candidates because of medical comorbidi- 
ties, or require temporary relief of pregnancy-related 
prolapse or incontinence. Unfortunately, most of 
the available data on pessary use are limited to case 
reports of pessary complications. There is a paucity of 
literature on the appropriate indications, proper man- 
agement, and efficacy of pessaries for the treatment of 
POP. A 2004 Cochrane review of pessaries identified 
no randomized trials of pessary use in women with 
POP.” In spite of this lack of evidence, 86% of gyne- 
cologists and 98% of urogynecologists use pessaries in 
their practice.4!? 

Each of the available pessary types is offered in a vari- 
ety of sizes. When fitting a pessary, the physician must 


FIGURE 14-6 Variety of pessary types. Top left to right: 
Marland with support, ring with support, donut, Shaatz, 
Gelhorn, and Smith-Hodge with support. 


consider a number of factors including the nature and 
extent of the prolapse as well as the patient’s cognitive 
status, manual dexterity, and level of sexual activity. 
The size of the vagina is estimated and the appropri- 
ate size and shape of pessary is inserted such that the 
POP is effectively reduced and the patient is comfort- 
able with the pessary in place. The physician should be 
able to sweep his or her finger between the pessary and 
the walls of the vagina. The patient should be asked to 
perform various activities including standing, walking, 
performing a Valsalva maneuver, and bending to ensure 
that the pessary is retained. She should also be able to 
void without difficulty with the pessary in place before 
leaving the clinic. Generally, a ring pessary, which is 
easy to insert and remove, is a good first choice when 
fitting a pessary. In a prospective study of 110 women, 
Wu et al. were able to fit a pessary successfully in 74% 
of patients.** Of these, 96% were fit with a ring pessary. 
If a ring pessary cannot be fit successfully, trial and 
error is often necessary to find the correct pessary size 
and shape for an individual patient. 

There is no clear consensus on how frequently 
patients should be examined after a successful pes- 
sary fitting. The manufacturers generally recommend 
follow-up visits every four to six weeks (Milex Products, 
Inc., Chicago, IL). Wu et al. followed patients every 
three months for the first year after fitting and every 
six months in subsequent years if no serious compli- 
cations developed, suggesting that pessaries can be 
managed safely with less frequent visits.“ Patients 
who can effectively remove and reinsert their pessary 
require less frequent follow-up than those who can- 
not. Vaginal estrogen cream should be considered in 
patients with vaginal atrophy. At each follow-up visit, 
the patient should be asked about the development of 
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new symptoms, and the vagina should be inspected for 
irritation and erosions. Should an erosion develop, the 
pessary should be removed and vaginal estrogen cream 
applied until the ulcer is healed. The pessary can then 
be replaced, although a reduction in pessary size and/or 
a change in shape should be considered. If the erosion 
does not heal, a biopsy should be considered. The most 
common side effect of pessary use is vaginal discharge 
and odor. Serious complications including vesicovagi- 
nal and rectovaginal fistulas, fecal impaction, hydrone- 
phrosis, and urosepsis have been reported with pessary 
use. However, almost all complications occurred with 
pessaries that were neglected, which further emphasizes 
the need for regular follow-up in patients managed with 
a pessary.*” Approximately half of patients successfully 
fit with a pessary will continue pessary use beyond 
one year.** Factors associated with continued pessary 
use beyond one year include age greater than 65, severe 
comorbidity, and maintenance of urinary continence.” 


SURGICAL TREATMENT FOR 
PELVIC ORGAN PROLAPSE 


Women with symptomatic prolapse who fail or decline 
pessary treatment are candidates for surgery. Surgical 
therapy can broadly be categorized into reconstruc- 
tive and obliterative techniques. Reconstructive sur- 
gery aims to correct the prolapsed vagina surgically 
while maintaining (or improving) vaginal sexual func- 
tion and relieving any associated pelvic symptoms. 
Prolapse surgery can be performed through either 
an abdominal or vaginal route. Although precise esti- 
mates of the proportion performed by each route are 
not available, epidemiologic studies using national or 
insurance databases suggest that the preferred route 
for most prolapse surgery is vaginal, with as many as 
80% to 90% of surgeries being performed through this 
approach.” Prolapse of an isolated segment of vagina 
can occur but is uncommon. Typically, multiple vagi- 
nal segments are involved. As a result, the surgical 
repair of prolapse usually requires some combination 
of resuspension of the anterior, apical, and/or posterior 
vaginal wall. 

The choice of a primary procedure for POP includes 
a variety of factors: 


e Reconstructive or obliterative: Most women 
with symptomatic POP are treated with a recon- 
structive procedure. Obliterative procedures (eg, 
colpocleisis) are reserved for women who cannot 
tolerate more extensive surgery or who are not 
planning future vaginal intercourse. 

e Concomitant hysterectomy: When apical pro- 
lapse is repaired, the decision must be made whether 
to perform a hysterectomy as a part of the procedure. 
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e Surgical route for repair of multiple sites of 
prolapse: Reconstructive surgery for POP often 
involves repair of multiple anatomic sites of pro- 
lapse (apical, anterior, posterior). The choice of 
surgical route depends upon the optimal approach 
for the combination of prolapse sites. 

e Concomitant anti-incontinence surgery: 
Symptomatic prolapse often coexists with stress 
urinary incontinence and, in some women, anal 
incontinence. Repair must be coordinated with 
treatment of incontinence. 

e Use of surgical mesh: Surgical mesh is used in 
abdominal prolapse repair. Use in transvaginal pro- 
cedures has increased, but questions have arisen 
about the safety of this approach. 


Asummary of all major decisions involved in choos- 
ing a primary surgical procedure to repair POP is pre- 
sented in Figure 14-7. 

Patients with apical prolapse have a high rate of 
anterior prolapse and a lower rate of posterior pro- 
lapse.*8 It is controversial whether repair of apical pro- 
lapse is sufficient to support the anterior and posterior 
vaginal walls or if additional procedures are required 
to address anterior and/or posterior prolapse. If the 
vaginal muscularis is well suspended at the apex, many 
anterior defects (55% in one study)® and some pos- 
terior defects will resolve. On the contrary, correction 
of anterior or posterior prolapse does not repair apical 
descent. The approach to concomitant repair of mul- 
tiple sites of prolapse varies by surgical route and by 
site of prolapse. 


SURGICAL TREATMENT FOR 
ENTEROCELE AND PROPHYLAXIS 


McCall Culdoplasty 


McCall” described the technique of surgical correc- 
tion of enterocele and a deep cul-de-sac at the time 
of vaginal hysterectomy. The advantage of the McCall 
culdoplasty is that it not only closes the redundant 
cul-de-sac and associated enterocele but also provides 
apical support and lengthening of the vagina. Many 
authors advocate using this procedure as part of every 
vaginal hysterectomy, even in the absence of entero- 
cele, to minimize future vaginal hernia formation and 
vaginal vault prolapse. 

The complications reported after McCall culdo- 
plasty are shown in Table 14-5.°' Given reported ureteral 
injury in two of 48 McCall culdoplasty procedures, 
Stanhope et al.? conducted a study that found cul- 
doplasty sutures were implicated in ureteral obstruc- 
tion after vaginal surgery. To assure ureteral patency, 
the surgeon should consider cystoscopy after McCall 
culdoplasty. 


- Elderly 
- Not able to tolerate surgery 
- No longer desires vaginal intercourse 


Yes [ ]No 


Reconstructive surgery 


Obliterative surgery 


y 


- Symptomatic SUI 

- Urodynamic SUI 

- Advanced apical prolapse (the 
evidence supporting this 
depends upon the procedure) 

~ o 


Yes No 
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No anti-incontinence procedure 


Anti-incontinence procedure 
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- Planned procedure requires hysterectomy 
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- Does not desire to preserve uterus 
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are in the hysterectomy category) 
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- Low recurrence risk 
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- High recurrence risk 
- Short vagina 
- intraabdominal pathology 


FIGURE 14-7 Choosing a primary procedure for pelvic 
organ prolapse: major decision points. SUI, stress urinary 
incontinence. 


When there is excessive redundancy of the poste- 
rior vaginal wall and peritoneum, a modification of 
the McCall culdoplasty in which a wedge of poste- 
rior vaginal wall and peritoneum are excised can be 
considered. 


Abdominal Enterocele Repairs 


Three techniques of abdominal enterocele repair 
have been described: the Moschcowitz procedure, 
the Halban procedure, and the uterosacral ligament 
plication. The Moschcowitz procedure is performed 
by placing concentric pursestring sutures around the 
cul-de-sac to include the posterior vaginal wall, the 
right pelvic sidewall, the serosa of the sigmoid, and the 


Table 14-5 Complications After McCall 
Culdoplasty* 


Removal of silk suture 1 
Postoperative cuff infection 

High rectocele 

Partial prolapse of vaginal vault 

Shortened vagina 

Introital stenosis 


Pulmonary emboli 
Nerve palsy 
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Ureteral obstruction 


*Follow-up was 2 to 22 (average 7) years. 
From Ref." 


left pelvic sidewall. The initial suture is placed at the 
base of the cul-de-sac. Usually, three or four sutures 
completely obliterate the cul-de-sac. The pursestring 
sutures are tied so that no small defects remain that 
could entrap small bowel or lead to enterocele recur- 
rence. Care should be taken not to include the ureter 
in the pursestring sutures or to allow the ureter to be 
kinked medially when tying the sutures. 

Halban described a technique to obliterate the 
cul-de-sac using sutures placed sagittally between the 
uterosacral ligaments. Four or five sutures are placed in 
a longitudinal fashion sequentially through the serosa 
of the sigmoid, into the deep peritoneum of the cul-de- 
sac, and up the posterior vaginal wall. The sutures are 
tied, obliterating the cul-de-sac. 

Transverse plication of the uterosacral ligaments 
also can be used to obliterate the cul-de-sac. Three to 
five sutures are placed into the medial portion of one 
uterosacral ligament, into the back wall of the vagina, 
and into the medial portion of the opposite uterosac- 
ral ligament. The lowest suture incorporates the ante- 
rior rectal serosa to bring the rectum adjacent to the 
uterosacral ligaments and vagina. Care must be taken 
to avoid entrapment or kinking of the ureter. Relaxing 
incisions can be made in the peritoneum lateral to the 
uterosacral ligament to release the ureter, if necessary. 


SURGICAL PROCEDURES 
THAT SUSPEND THE APEX 


Sacrospinous Ligament Suspension 


Surgical Anatomy 


To perform this procedure correctly and safely, the 
surgeon must be familiar with pararectal anatomy as 
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well as the anatomy of the sacrospinous ligament and 
its surrounding structures. 

The sacrospinous ligaments extend from the ischial 
spines on each side to the lower portion of the sacrum 
and coccyx. Nichols and Randall” described the sacro- 
spinous ligament as a cord-like structure lying within 
the substance of the coccygeus muscle. However, the 
fibromuscular coccygeus muscle and sacrospinous 
ligament are basically the same structure and are thus 
called the coccygeus-sacrospinous ligament (C-SSL). 
The coccygeus muscle has a large fibrous component 
that is present throughout the body of the muscle 
and on the anterior surface, where it appears as white 
ridges. The C-SSL can be identified by palpating the 
ischial spine and tracing the flat triangular thickening 
posteriorly to the sacrum. The fibromuscular coccyg- 
eus is attached directly to the underlying sacrotuber- 
ous ligament. 

Posterior to the C-SSL and sacrotuberous ligament 
are the gluteus maximus muscle and the fat of the 
ischiorectal fossa. The pudendal nerves and vessels lie 
directly posterior to the ischial spine. The sciatic nerve 
lies superior and lateral to the C-SSL. Superiorly lies 
an abundant vascular supply that includes inferior glu- 
teal vessels and a hypogastric venous plexus. 


Surgical Technique 


Before this operation is initiated, the surgeon should 
have preoperatively recognized the ischial spine and 
C-SSL on pelvic examination. Preoperative estro- 
gen replacement therapy should be given liberally, if 
appropriate. We prefer to use a vaginal estrogen cream 
for four to six weeks preoperatively. 

The performance of this operation almost always 
requires simultaneous correction of the anterior 
and posterior vaginal walls and enterocele repair. 
Displacing the prolapsed vaginal apex to the sacrospi- 
nous ligament to see whether the anterior and poste- 
rior vaginal wall prolapse disappears with a Valsalva 
maneuver helps to determine whether cystocele and 
rectocele repairs are needed. The patient should be 
routinely consented for these repairs because many 
times it is difficult to discern the extent of the various 
defects preoperatively. 


Results and Complications 


The results of sacrospinous fixation are difficult to 
evaluate because few studies report long-term fol- 
low-up (Table 14-6).>4 The largest published series to 
date is by Nichols,” who performed the operation on 
163 patients and followed them for at least two years. 
He reported only a 3% incidence of recurrent vagi- 
nal eversion and did not specify whether other pelvic 
support defects recurred. More recently, Morley and 
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Table 14-6 Long-Term Complications, Follow-up, and Recurrence of Prolapse After Sacrospinous Ligament Suspension 


Surgical Repair Required/Recurrent Pelvic Relaxation (n) 


No. Number 

Duration of Available for Anterior Posterior | Unspecified/ of Cured 
Investigator Follow-up Follow-up Vault Wall Wall Multiple Sites (%) Cure Assessment* 
Richter and Albright (1981) and 1-10 y 81 2/2 0/12 0/10 57 (70) Objective 
Richter (1982) 
Nichols (1982) 22y 163 5/5 158 (97)t 
Morley and Delancey (1988) 1 mo-11 y 92 3/3 2/11 0/0 0/3 75 (82) Subjective/objective 
Brown et al. (1989) 8-21 mo 11 /1 0/0 0/0 10 (91) Objective 
Keetel and Herbertson (1989) 31 2/6 25 (81) Subjective/objective 
Cruikshank and Cox (1990) 8 mo-3.2 y 48 0/1 0/5 0/2 40 (83) Objective’ 
Monk et al. (1991) 1 mo-8.6 y 61 1/1 0/6 0/2 52 (85) Objective 
Backer (1992) 51 0/0 0/3 0/0 48 (94) Objective 
Heinonen (1992) 6 mo-5.6 y 22 0/0 0/1 0/2 19 (86) Objective 
Imparato et al. (1992) — 155 0/4 0/11 140 (90) Objective 
Shull et al. (1992) 2-5 y 81 0/1 4/20 0/1 0/6 53 (65) Objective 
Kaminski et al. (1993) — 23 2/2 0/1 0/0 20 (87) Objective 
Carey and Slack (1994) 2 mo-1 y 631 1/1 0/16 0/0 46 (73) Objective 
Porges and Smilen (1994) — 76 2/1 0/2 — Objective’ 
Holley et al. (1995) 15-79 mo 36 0/33* 3 (8) Objective 
Sauer and Klutke (1995) 4-26 mo 24 3/5 1/3 0/1 15 (63) Objective’ 
Peters and Christenson (1995) Median=48 30 0/0 0/0 4/6 0/1 23 (77) Subjective/objective 

mo 
Elkins et al. (1995) 3-6 mo 14 0/2 12 (86) Objective’ 
Sze et al. (1997) 7-72 mo I5 ?/4 ?/16 2/1 2/1 53 (71) Objective’ 
Total 1 mo-11 y 1137 20/36 7/96 4/25 0/57 


*Subjective assessment, based on telephone interview or questionnaire; objective assessment, based on findings from pelvic examination. 
tCure rate applies to vaginal vault support only; does not include support defect at other site. 

5Extrapolated from text. 

‘Includes 11 patients whose uteri were preserved. 

**Includes 33 patients with anterior vaginal wall defects, 3 vaginal vault prolapses, and 8 posterior vaginal wall relaxations. 

From Ref.” 
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DeLancey*® reported on 100 patients who under- 
went sacrospinous fixation with or without anterior 
and posterior vaginal wall repairs. Subjective one-year 
follow-up was available on 71 patients; only three had 
recurrent vaginal vault prolapse. These authors did 
note that 22 patients had recurrent or persistent mild- 
to-moderate anterior vaginal wall relaxation or symp- 
tomatic cystoceles. 

Shull et al.” reported the results of sacrospinous 
ligament fixation, as well as other pelvic reconstruc- 
tive surgery in 81 patients. The authors performed 
site-specific analysis of pelvic support defects preop- 
eratively and at consecutive postoperative visits. The 
findings at six weeks postoperatively and at subsequent 
visits were noted for each of five sites: urethra, blad- 
der, vaginal cuff, cul-de-sac, and rectum. The most 
common site for recurrent prolapse was the anterior 
vaginal wall. 

Sze et al.'s reported on 75 women who under- 
went sacrospinous ligament fixation in conjunction 
with other reconstructive surgery. Fifty-four of the 
women were felt to have stress incontinence and also 
underwent a needle suspension procedure. Patients 
were objectively followed for an average of two years. 
The rate of recurrence of symptomatic prolapse was 
33% in the needle suspension group and 19% in the 
remainder of the patients. Table 14-6 reviews these and 
other studies that have reported the long-term follow- 
up and recurrence of prolapse after sacrospinous liga- 
ment suspension.” 

Miyazaki? reported on 74 cases of sacrospinous 
fixation using the Miya hook. Results with regard to 
treatment of the prolapse were not discussed, but the 
safety of the technique was documented. No patients 
had injuries to the bladder, rectum, nerves, or blood 
vessels, and no blood transfusions were performed. 
Average blood loss was approximately 75 mL. 

Three randomized trials for the management of 
apical vaginal prolapse have included sacrospinous 
suspension. All three trials compared unilateral or 
bilateral sacrospinous suspension with abdominal 
sacral colpopexy. Benson et al. and Lo and Wang®! 
reported a higher success with abdominal sacral colpo- 
pexy, whereas Maher et al.® reported similar success 
in the two groups. These studies are discussed, in more 
detail, in the section on surgical approaches; vaginal 
versus abdominal. 

Although infrequently reported, serious intraopera- 
tive complications can occur with sacrospinous fixa- 
tion. Potential complications of the procedure are as 
follows: 


e Hemorrhage: Severe hemorrhage can result from 
overzealous dissection superior to the coccygeus 
muscle or lateral to the ischial spine. This hem- 
orrhage can occur in the inferior gluteal vessels, 
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hypogastric venous plexus, or internal pudendal 
vessels. Hemorrhage from these vessels can be dif- 
ficult to control. For this reason, we prefer the tech- 
nique described by Miyazaki in which the needle tip 
is passed downward into the safe ischiorectal space, 
rather than the technique using the Deschamps lig- 
ature carrier in which the needle tip is passed supe- 
riorly toward an abundant vasculature. If severe 
bleeding occurs in the area around the coccygeus 
muscle, we recommend initially packing the area. If 
this does not control the bleeding, then visualization 
and attempted ligation with clips or sutures should 
be performed. This area is difficult to approach 
transabdominally, so bleeding should be controlled 
vaginally, if possible. 

e Buttock pain: It has been our experience that 
approximately 10% to 15% of patients experience 
moderate-to-severe buttock pain on the side on 
which the sacrospinous suspension was performed. 
This pain probably results from injury to a small 
nerve that runs through the C-SSL. This nerve 
injury is nearly always self-limiting and should 
resolve completely by six weeks postoperatively. 
Reassurance and anti-inflammatory agents usually 
are all that are necessary. 

e Nerve injury: Because of the close proximity of 
the sciatic nerve to the C-SSL, the potential for 
sciatic nerve injury is present. Although it is rarely 
reported, if this injury occurs, reoperation with 
removal of suture material may be necessary. 

e Rectal injury: Rectal examination should be per- 
formed frequently during this operation because 
of the close proximity of the rectum to the C-SSL. 
Rectal injury can occur when entering the perirec- 
tal space as well as during mobilization of tissue off 
of the C-SSL. If a rectal injury is identified, it can 
usually be repaired primarily transvaginally by con- 
ventional techniques. 

e Stress urinary incontinence: This may occur 
after vaginal vault suspension procedures and is 
probably secondary to straightening of the vesico- 
urethral junction coincident with restoration of vag- 
inal length and depth. Stress incontinence should 
be tested for preoperatively by performing a stress 
test in the standing position with reduction of the 
vaginal prolapse. 

e Vaginal stenosis: Stenosis may occur if too much 
anterior and posterior vaginal wall tissue is trimmed 
or if too tight a posterior colporrhaphy is performed. 
We recommend postoperative use of estrogen vagi- 
nal cream in these patients in the hope of prevent- 
ing or decreasing the incidence of this problem. 

e Recurrent anterior vaginal wall prolapse: As 
mentioned earlier, the pelvic support defect that 
recurs with the highest incidence is that of the ante- 
rior vaginal wall. Approximately 20% of patients 
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return with a moderate anterior vaginal wall pro- 
lapse within a year after surgery. This defect prob- 
ably results from the alteration of the vaginal axis in 
an exaggerated posterior direction. 


Endopelvic Fascia Repair 
(Modified McCall Culdoplasty) 


Between 1952 and 1981, two groups of investigators 
performed a total of 367 surgeries for vaginal ever- 
sion with few complications by suturing the prolapsed 
vagina to the endopelvic fascia. More recently, 
Webb et al.* reported on 660 women who underwent 
primary endopelvic fascia repair for posthysterectomy 
vault prolapse between 1976 and 1987. 

The results and complications of this technique were 
discussed in a review article by Sze and Karram.® Of 
the initial studies reporting 367 patients, 322 (88%) 
received postoperative follow-up ranging from 1 to 
12 years, with a cure rate of 88% to 93%. Thirty-four 
(11%) patients developed recurrent pelvic relaxation, 
including nine with vaginal vault prolapse, two with 
anterior vaginal wall defects, 11 with posterior vaginal 
wall relaxations, and 12 patients with pelvic support 
defects at multiple or unspecified sites. A subsequent 
study by Webb et al.® reported results on 693 women, 
most of whom were followed up with a questionnaire. 
Information about recurrent prolapse was available 
on 504 women (72.7%). Fifty-eight patients (11.5%) 
complained of a “bulge” or “protrusion” at the time 
of questioning. A question about satisfaction with the 
operation was answered by 385 patients, and 82% 
indicated that they were satisfied. Forty-two (22%) of 
189 sexually active women complained of dyspareunia. 


Ileococcygeus Fascia Suspension 


In 1963, Inmon described bilateral fixation of the 
everted vaginal apex to the iliococcygeal fascia just 
below the ischial spine in three patients with atrophied 
uterosacral ligaments. 

From 1981 to 1993, Shull et al. and Meeks et 
al.“ used the Inmon technique to treat 152 patients 
with posthysterectomy vault prolapse or total uterine 
procedentia. There were four intraoperative complica- 
tions, including one rectal and one bladder laceration 
and two cases of hemorrhage requiring transfusion. 
Thirteen (8%) patients developed recurrent pelvic 
support defects at various sites six weeks to five years 
after the initial procedure; two had vault prolapse, 
eight had anterior vaginal wall relaxation, and three 
had posterior wall defects. 

More recently Maher et al. performed a matched 
case-control study to compare ileococcygeus suspen- 
sion and sacrospinous colpopexy for vaginal vault 


prolapse. They found the procedures to be equally 
effective with similar complication rates. 


High Uterosacral 
Ligament Suspension 


A newer approach to the management of enterocele 
and vault prolapse is based on the anatomic observa- 
tions of Richardson,°® who postulated that the con- 
nective tissue of the vaginal tube does not stretch or 
attenuate but rather breaks at specific definable points. 
The authors of this chapter believe that this repair may 
be superior to previously discussed repairs in that it 
can be performed vaginally, abdominally, or laparo- 
scopically and it suspends the apex of the vagina into 
the hollow of the sacrum and thus does not create any 
significant distortion of the vaginal axis. 

In 2000, Shull and colleagues reported on their expe- 
rience with high uterosacral suspension in 298 patients. 
Thirty-five (12%) had evidence of an anterior wall 
defect in the form of cystocele or urethrocele. However, 
25 of these defects were noted to be only grade one on 
the Baden-Walker scale. Eleven (4%) patients devel- 
oped posterior wall defects. In all, 38 patients (13%) 
had development of one or more support defects; how- 
ever, 24 of these were grade one only. Two patients 
required another surgery for recurrent prolapse. 

Barber et al. (2001) reported on 46 women who 
underwent vaginal site-specific repair with suspension 
of the vaginal cuff to the proximal uterosacral liga- 
ments. Symptomatic prolapse (two apical, one anterior 
and one proximal) uterosacral ligaments developed 
in four patients (10%) and three of them underwent 
reoperation. 

Karram and colleagues” reported on 202 patients. 
One hundred sixty-eight patients were available for 
follow-up either by phone or office visit. Eighty-nine 
percent of patients indicated that they were happy 
or satisfied with the procedure. The reoperation rate 
was 5.5%. 

The most commonly reported complication of this 
procedure is ureteral injury or kinking. Karram and 
colleagues reported a 2.4% risk, Barber and colleagues 
reported an 11% risk with most obstructions relieved 
intraoperatively, and Shull and colleagues reported 
a 1% risk. It is imperative that intraoperative cystos- 
copy be done to ensure ureteral patency. If ureteral 
spill is not observed, then the suspension sutures on 
that side should be cut and removed and the ureter 
reevaluated. Often, the suture can be replaced using a 
more medial placement into the uterosacral ligament 
complex. Other rare complications have included pel- 
vic abscess, hemorrhage with subsequent transfusion, 
bowel and bladder injury, and postoperative small 
bowel obstruction. 


Infracoccygeal Sacropexy 


The infracoccygeal sacropexy was initially described 
as a minimally invasive surgical option to restore vagi- 
nal vault support. The first prospective study using this 
procedure reported cure rates of 94% for vault prolapse, 
with a 5.3% tape erosion rate. In 2002 Farnsworth 
reported on 93 infracoccygeal sacropexy procedures 
performed on patients with advanced vaginal vault 
prolapse. Cure of prolapse was stated to be 87%, but 
was not explicitly defined. Complications included 
one rectal perforation and one mesh erosion into the 
rectum. The procedure involves patients undergo- 
ing placement of a U-shaped mesh using a tunneler 
(trocar device) in an effort to establish artificial utero- 
sacral neoligaments. The trocar is introduced through 
two small buttock incisions, into the ischial rectal fossa 
and through the levator ani muscles towards the ischial 
spine. The trocar tip is then deviated medially, so that it 
briefly passes through the perirectal space and into the 
posterolateral aspect of the vagina, beneath the vaginal 
epithelium. A mesh tape is introduced onto the trocar 
tip and pulled back through the trocar’s path. A similar 
passage is performed on the opposite side, complet- 
ing the U-shape. The intravaginal mesh is sutured to 
the apex of the vagina in the precise position of the 
atrophied uterosacral ligaments bilaterally, in an effort 
to reestablish support for the vagina apex. The vaginal 
epithelium is then closed. The two ends of the tape are 
gently stretched at the buttock incisions and are left in 
a tension-free fashion. It is unclear what guidelines are 
used to adjust tension on the tape. So far, no compara- 
tive trials of efficacy have been performed using the 
infracoccygeal sacropexy. 

Since the original description of the infracoccygeal 
sacropexy, complete vaginal mesh repairs have been 
described. Numerous kits are currently available to 
facilitate the performance of these procedures. In the 
authors’ opinion, the benefits of these techniques are 
not yet proven, and the procedure introduces the risk 
of perirectal needle insertion into the ischiorectal fossa 
bilaterally. Techniques that could avoid blind trocar 
passage through the ischial rectal fossa would seem 
preferred. 


ABDOMINAL PROCEDURES 
THAT SUSPEND THE APEX 


Abdominal Sacral Colpopexy 


Suspension of the vagina to the sacral promontory 
via the abdominal approach is an effective treatment 
for uterovaginal prolapse and vaginal eversion and 
can offer several advantages over vaginal surgical 
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approaches. It is the procedure of choice for patients 
who have other indications for abdominal surgery, 
such as ovarian masses. The laparotomy incision also 
offers the advantage of performing simultaneous ret- 
ropubic procedures such as the Burch colposuspen- 
sion and the paravaginal defect repair. Alternatives to 
hysterectomy at the time of abdominal prolapse repair 
include a subtotal hysterectomy and sacral mesh hys- 
teropexy in which the cervical stump or cervix, respec- 
tively, are suspended from the sacrum. 

Many different materials, both autologous and syn- 
thetic, have been used for the graft in the sacral col- 
popexy. Natural materials that have been used include 
fascia lata, rectus fascia, and dura mater. Synthetic 
materials include polypropylene mesh, polyester fiber 
mesh, polytetrafluorethylene mesh, Dacron mesh, and 
Silastic silicone rubber. 

A randomized trial (Culligan’”!) comparing objec- 
tive anatomic outcomes after sacral colpopexy per- 
formed with cadaveric fascia lata and polypropylene 
mesh noted prolene mesh to be superior to fascia lata 
in terms of POP-Q points, POP-Q stage, and objective 
anatomic failure rates. 

As was noted earlier, the normal vaginal axis directs 
toward sacral segments S3 and S4 in the nulliparous 
woman. Although some authors have advocated con- 
necting the graft material at this level, Sutton et al.” 
encountered life-threatening hemorrhage from presa- 
cral vessels at this low level on the sacrum. As these 
authors suggest, we recommend fixing the graft to the 
upper one-third of the sacrum, near the sacral prom- 
ontory, thus improving safety without sacrificing out- 
come or future vaginal function. 

If attention has been paid to repairing all the sup- 
port defects of the vagina at the time of sacral colpo- 
pexy, then recurrences of vaginal vault prolapse are 
uncommon. Addison et al.” reported three cases of 
recurrent vaginal prolapse after the sacral colpopexy 
with Mersilene mesh. In two patients, the mesh sepa- 
rated from the vaginal apex. In the remaining patient, 
the posterior vaginal wall ruptured distal to the attach- 
ment of the mesh to the vagina. These authors and 
others believe that failures of this procedure can be 
minimized by suturing the suspensory mesh to the 
posterior vagina and anterior vaginal apex over as 
extended an area as possible. This is the justification 
for suturing the graft to the posterior vagina with 
numerous pairs of permanent sutures. 

Some investigators, including Cundiff and co- 
workers,’ advocated attaching the mesh along the 
entire posterior vaginal wall and fixing the mesh to 
the perineum, thus performing an abdominal sacral 
colpoperineopexy. 

A review of abdominal sacral colpopexy by Nygaard 
et al.” noted the success rate when defined as lack 
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of apical prolapse postoperatively ranged from 78% 
to 100%. The median reoperation rates for prolapse 
and for stress urinary incontinence in the studies that 
reported these outcomes were 4.4% (range 0%—18.2%) 
and 4.9% (range 1.2%-—30.9%), respectively. No 
data exist to either support or refute the contentions 
that concomitant culdoplasty or paravaginal repair 
decreased the risk of failure. Few studies rigorously 
assessed pelvic symptoms, bowel or sexual function. 
Two of three randomized controlled trials have 
reported significantly better outcomes with abdominal 
sacral colpopexy when compared with vaginal sacro- 
spinous suspension,°*®! whereas one study by Maher 
et al.? reported similar outcomes between the two 
procedures. A Cochrane review has concluded that the 
abdominal sacral colpopexy was associated with lower 
recurrent prolapse but also longer operating time, 
length of admission, morbidity, and cost than vaginal 
sacrospinous ligament suspension.” The laparoscopic 
approach appears to be as successful as the open 
approach with slightly longer operating time but sig- 
nificantly reduced blood loss and hospitalization time. 
Studies regarding the use of laparoscopically assisted 
robotic sacral colpopexy are pending. Although hyster- 
ectomy is often performed concomitantly at the time of 
sacral colpopexy, there appears to be an increased risk 
of postoperative mesh erosion into the vagina when 
total hysterectomy is performed concomitantly.” 
Intraoperative complications with sacrocolpopexy 
are uncommon but can be life threatening. Bleeding 
from presacral vessels can be difficult to control 
because of the complex interlacing of the venous net- 
work, both beneath and on the surface of the sacral 
periosteum. When these veins have been damaged, 
they can retract beneath the bony surface of the ante- 
rior sacrum and recede into the underlying channels 
of cancellous bone. Communications with adjacent 
pelvic veins, especially the left common iliac vein, can 
be particularly troublesome. Packing of the presacral 
space may control bleeding temporarily, but it often 
recurs when the pack is removed, and packing may 
further lacerate delicate veins. Sutures, metallic clips, 
cautery, and bone wax should be used initially. If these 
measures are not successful, sterilized stainless steel 
thumbtacks can be placed on the retracted bleeding 
presacral vein to treat life-threatening hemorrhage. 
Other complications that have been reported after 
abdominal sacral colpopexy tend to be similar to 
those of procedures that require laparotomy, retro- 
pubic surgery, and extensive pelvic dissection. The 
complications include enterotomy, ureteral damage, 
cystotomy, proctotomy, extrafascial wound infections, 
and persistent granulation tissue in the vaginal vault. 
Remarkably, graft rejections are exceedingly rare. 
Lansman”? reported a small bowel obstruction after 
colpopexy that was caused by a loop of ileum adherent 


to a hole in the posterior peritoneum, near the sidewall 
of the pelvis. The median rate of small bowel obstruc- 
tion requiring surgery following colpopexy has been 
reported as 1.1% (range 0.6%-8.6%). This problem 
underscores the importance of reperitonization over 
the hollow of the sacrum to prevent small bowel from 
becoming trapped in the cul-de-sac or behind the graft. 

The most common long-term complication of 
sacrocolpopexy is erosion of synthetic mesh through 
the vagina, which has been reported to occur in 3.4% 
of cases. This complication almost always requires par- 
tial or complete removal of the mesh. 


OBLITERATIVE SURGERY 


Obliterative surgery, such as total colpocleisis or the 
LeFort partial colpocleisis, corrects prolapse by reduc- 
ing the pelvic viscera back into the pelvis and clos- 
ing off the vaginal canal either in part or in whole.” 
Obliterative procedures are less commonly performed 
in Europe, Asia, and Australia than in the United 
States, and are usually reserved for women who are 
elderly, medically compromised, and no longer sexu- 
ally active. The purported advantages of obliterative 
surgery in this population are decreased operative 
time, decreased perioperative morbidity, and an 
extremely low prolapse recurrence risk. The obvious 
disadvantage is the elimination of the potential for 
vaginal intercourse. A recent systematic review of col- 
pocleisis noted that while colpocleisis appears to be 
nearly 100% effective for correcting prolapse, little 
is known regarding improvement or deterioration of 
pelvic symptoms.* One recent prospective study dem- 
onstrated a significant improvement in health-related 
quality of life without alteration in body image in a 
group of carefully selected women with Stage III or IV 
prolapse who received obliterative vaginal surgery.*! 
Preoperative counseling is essential when choosing 
between the obliterative and reconstructive options. 
Patients and, if applicable, their spouses must be com- 
pletely comfortable with the prospect of losing vaginal 
sexual function before an obliterative operation can be 
considered. 


RECURRENCE 


There are limited data on prevention strategies for 
prolapse. Potential prevention strategies include life- 
style changes that reduce modifiable risk factors 
such as weight loss, heavy lifting occupations, and 
constipation. Unfortunately, no studies evaluating 
these prevention strategies or anything similar exist. 
Modifying or reducing obstetrical risk factors also 
offers the potential to prevent subsequent prolapse.'? 


As with lifestyle changes, considerably more research 
is required in this area. Some authors have advocated 
for elective cesarean section as a way to reduce the risk 
of subsequent prolapse.** However, until specific crite- 
ria allow providers to determine who would and would 
not benefit from this intervention, it seems unlikely 
that elective cesarean section will become an effective 
strategy for prolapse prevention. Another potential 
prevention strategy is maintaining or improving pelvic 
floor muscle strength via a pelvic floor physical therapy 
(Kegel exercise) program. Kegel exercises are an effec- 
tive treatment for urinary incontinence and other pel- 
vic floor disorders. Their role in the prevention of POP 
is not yet determined.* 

Based on our strong belief that sacrocolpopexy with 
mesh remains the most effective operation for recur- 
rent apical prolapse, we currently perform open, lapa- 
roscopic, and robotic sacrocolpopexy. Careful tracking 
of results, complications, and costs with special care to 
determine the role of robot-assistance for this surgery 
is necessary. Despite its apparent advantages, sacral 
colpopexy is not a panacea as patients can have apical 
recurrences following surgery. 
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The clinical evaluation of pelvic floor disorders 
hinges on patient history and physical examination. 
Standardized systems for the clinical assessment of pel- 
vic organ prolapse, such as the Baden—Walker Halfway 
System! or the Pelvic Organ Prolapse Quantification 
(POP-Q) System,’ enable clinicians to reliably and 
reproducibly describe the extent of prolapse in each 
vaginal compartment.** However, the underlying 
defects that contribute to the symptomatology of pel- 
vic floor disorders often elude visual inspection in the 
office. The organ lying behind each prolapsed vaginal 
segment varies and important defects in the levator 
ani musculature cannot be visualized.”* Pelvic floor 
clinicians and researchers abandoned the terms “cys- 
tocele” or “rectocele” in favor of anterior vaginal wall 
or posterior vaginal wall prolapse to reflect clinicians’ 
inability to reliably determine the organ lacking sup- 
port behind the prolapsed vaginal wall. 

Multiple studies report high rates of reoperation 
for pelvic floor disorders after initial pelvic floor sur- 
gery.° Some experts believe that the unacceptably 
high reoperation rate for pelvic floor disorders may 
result from patients receiving an operation that is not 
tailored to the specific anatomic defects that lead to 
their symptomatology. Clinicians have used various 
techniques and maneuvers on physical examination 
to precisely identify each anatomic defect that may 
be responsible for a patient’s pelvic floor dysfunc- 
tion.'°"! In 1976 Richardson et al. described a tech- 
nique of supporting the lateral vaginal fornices with 
ring forceps to differentiate midline defects, which 
would persist despite fornix support, from lateral 


detachments of the paravaginal connective tissue 
from the arcus tendineus fascia pelvis.'° Similarly, 
pelvic floor surgeons describe identifying rectovagi- 
nal septal defects’? and levator ani defects during 
office examination. The straining Q-TIP test aims to 
discern stress urinary incontinence due to urethral 
hypermobility from intrinsic sphincter deficiency; 
and the dovetail sign is interpreted as an indication of 
anal sphincter disruption or dysfunction. 

Despite attempts to uncover the specific defects 
responsible for pelvic floor dysfunction on physi- 
cal examination, the pathophysiology of pelvic organ 
prolapse and urinary incontinence remains poorly 
understood. In an attempt to understand the underly- 
ing etiology of pelvic floor disorders, researchers have 
turned to static and dynamic imaging of pelvic soft 
tissues and viscera. The advantages, limitations, and 
clinical applications of pelvic imaging modalities will 
be discussed in this chapter. 


CYSTOURETHROGRAPHY 


Cystourethrography is a simple, inexpensive imag- 
ing modality that can be performed as a series of still 
images or can be used with fluoroscopy to obtain 
dynamic images. Because it employs plain radiogra- 
phy, it requires relatively small doses of ionizing radia- 
tion. To perform the test, a catheter is inserted into 
the bladder and used for instillation of contrast media. 

Cystourethrography is used to diagnose urethral 
obstruction, such as from a tight sling, urethral 
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FIGURE 15-1 Cystourethrography—extravasation of con- 
trast indicating urethral fracture. Cystogram demonstrat- 
ing contrast material extravasation and hematoma due to 
urethral fracture above the urogenital diaphragm. (Courtesy 
of Jennifer Anger, MD.) 


fracture, or avulsion following trauma, especially if 
there is extravasation of contrast material outside of 
the urethra or bladder neck (Figure 15-1), or urethral 
strictures or fistulae, which can be seen in women fol- 
lowing radiation therapy or urethral surgery. Globular 
filling defects within the urethra that are associated 
with a hard palpable mass on examination can rep- 
resent urethral tumors. Urethral carcinoma is a rare 
malignancy, accounting for 0.01% of female cancers; 
however, it is four times more prevalent in women 
than in men and is found in 2.5% of women with ure- 
thral caruncles.!* If initially diagnosed with cystoure- 
thrography, urethral tumors are better characterized 
by CT or MRI, which provide information about the 
size of the tumor, extent of invasion, and the presence 
of lymphadenopathy. 


Voiding Cystourethrography 


To perform voiding cystourethrography, a transure- 
thral catheter is used to fill the bladder with contrast 
material and, after the transurethral catheter is with- 
drawn, the patient voids under fluoroscopic obser- 
vation. Fluoroscopy can also be used during the 
bladder-filling phase, enabling observations of bladder 
wall stability and contour. During normal voiding, the 
bladder neck becomes funnel shaped; absence of fun- 
neling can indicate bladder outlet obstruction, such 


as from prior surgery. The presence of vesicoureteral 
reflux is also diagnosed on voiding cystourethrography. 
Voiding cystourethrography can be combined with 
cystometry, allowing simultaneous visual observation 
along with bladder and urethral pressure data, which 
can be useful in the evaluation of complex patients, 
such as those with multiple prior surgical procedures 
or neuropathic disease. 


Positive Pressure Cystourethrography 


Prior to advent of magnetic resonance (MR) imaging, 
double balloon cystourethrography was commonly 
used to diagnose urethral diverticulae. Urethral 
diverticulae may be congenital or acquired as a 
result of dilation or rupture of chronically infected 
or blocked periurethral glands. Rarely, diverticulae 
may undergo malignant degeneration with intralumi- 
nal adenocarcinoma." Diverticulae vary in size from 
an outpouching no larger than the diameter of the 
urethra to a large saddle diverticulum that surrounds 
the urethra and may be unilocular or multilocular, 
with the neck of the diverticulum usually arising from 
the posterior aspect of the urethra. Diverticulae are 
reported in 1.4% of women with stress urinary incon- 
tinence and less than 1% of women with recurrent 
urinary tract infections.'*!> The classic triad of symp- 
toms associated with urethral diverticulae is known 
as the three D’s: dysuria, postvoid dribbling, and 
dyspareunia, although postvoid dribbling is present 
in only 25% of patients with diverticulum and dyspa- 
reunia only in 10%.!° 

Simple voiding cystourethrography is 65% sensi- 
tive for detecting urethral diverticula, missing many 
diverticula with a narrow or kinked neck.” At least 
10% of diverticula are complicated by infection or 
stone formation, which can occlude the neck of the 
diverticulum, making it unlikely for contrast material 
to opportunistically enter the ostium during voiding. 
Double balloon, or positive pressure, urethrography 
employs a catheter with one proximal and one distal 
balloon and an injection port between the balloons. 
The catheter is inserted through the urethra, the 
proximal balloon is inflated in the bladder neck, and 
the distal balloon is inflated just outside the urethral 
meatus, thus creating a closed pressure urethral sys- 
tem. Contrast material is then instilled through the 
injection port and can be forced into narrow or kinked 
diverticular ostia, improving diagnostic sensitivity. !™18 
The disadvantage of positive pressure urethrography 
is that it causes significant patient discomfort and 
hinges on establishing and maintaining a closed pres- 
sure system within the urethra for diagnostic accu- 
racy. For this reason, it is rarely performed in current 
clinical practice and is largely replaced by MR and 
ultrasound imaging. 


EVACUATION PROCTOGRAPHY 


Evacuation proctography, also known as defecography, 
is a radiographic technique used for imaging of the 
posterior compartment at rest and during straining or 
defecation. The rectum is opacified with barium paste 
until the patient feels a sense of fecal urgency. The 
patient is then placed on a commode and instructed 
to evacuate while a series of lateral films or continuous 
fluoroscopy records the process of rectal evacuation. 
Typically, images are obtained at rest, with voluntary 
squeezing of the anal sphincter and/or levator ani, with 
Valsalva, and during defecation. Evacuation proctog- 
raphy is limited by cumbersomeness required to pro- 
vide small bowel and rectal contrast and allow patients 
to defecate in the radiology suite. As a result, other 
imaging modalities are more commonly used to iden- 
tify position of the pelvic organs in women with pel- 
vic floor disorders. However, Kelvin et al. compared 
evacuation proctography with evacuation MR and 
concluded that proctography was superior to supine 
MR for detecting rectal intussusception. 1° 


Norm al Ein 
Normal rin 


Parameters assessed on defecography include pel- 
vic floor descent with straining, the rectal diameter, 
anorectal angle at rest and with straining, and rec- 
tal intussusception. There are specific characteristics 
associated with successful evacuation in patients with- 
out pelvic floor dysfunction. At rest, the external anal 
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sphincter and the puborectalis muscle are contracted, 
creating an impression on the rectum that is visual- 
ized on lateral imaging as the anorectal angle, mea- 
sured from the axis of the anal canal to a line through 
the central axis of the rectum (Figure 15-2A). The 
anorectal angle in normal subjects is about 90°, rang- 
ing from 70° to 135°.7°?! When the patient is asked 
to squeeze the anal sphincter and contract her pelvic 
floor, the anorectal junction is elevated, resulting in a 
decrease in the anorectal angle to approximately 75° 
(Figure 15-2B). With straining, the pelvic floor should 
descend on average 2 to 3 cm; descent should not 
exceed 4.5 cm in a patient without pelvic floor dys- 
function.”? During defecation, the anorectal impres- 
sion formed by the puborectalis should disappear 
allowing the anorectal angle to widen and the rectum 
to descend, assuming a continuous, funnel-shaped 
configuration with the anal canal”. 

Defecography studies of normal volunteers also 
describe the position of the anterior rectal wall dur- 
ing defecation.” Not surprisingly, the anterior rectal 
wall protrudes up to 2 cm during defecation in nor- 
mal women, suggesting small rectoceles are probably a 
normal anatomic finding. 


Y) 
ADI 


Studies performed on asymptomatic nulliparous 
women describe a wide range of findings.”°?! This 
may be a reflection of variation in normal anatomy, 
a lack of standardization of imaging technique, and 


FIGURE 15-2 Defecography. A. The puborectalis muscle encircles the rectum, forming an impression that is identified as 
the anorectal angle (white arrow). The vagina has been filled with contrast (black arrow). B. Voluntary contraction of the 
pelvic floor engages the puborectalis muscle, accentuating the anorectal angle. 
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the unnatural circumstances under which the patient 
is asked to defecate. Barium paste consistency also 
likely plays a role in study results, as thick, more solid 
paste is more difficult to evacuate than a more liq- 
uid suspension and, therefore, may be more sensitive 
for detecting defecatory dysfunction. As a result, it is 
difficult to reliably correlate radiographic findings on 
defecography studies with specific pathologic condi- 
tions, and the role of defecography in clinical practice 
continues to be uncertain. However, certain condi- 
tions are associated with specific findings, which are 
described below. 


Rectocele 


Posterior vaginal wall prolapse is thought to result 
from inadequate support by the rectovaginal septum, 
either due to general laxity in the endopelvic connec- 
tive tissue or due to site-specific breaks in this con- 
nective tissue. The relationship between the position 
of the posterior vaginal wall and anterior rectal wall 
(rectocele) is complex as is the relationship between 
posterior vaginal wall prolapse and patient symptoms. 
Posterior vaginal wall prolapse can be associated with 
symptoms of only a bulge or defecatory dysfunction, 
including distal stool trapping.” This complex rela- 
tionship between anatomy and function makes it dif- 
ficult to counsel patients about postsurgical outcomes 
of rectocele repair. Defecography depicts rectoceles as 
outpouchings in the anterior rectal wall with strain- 
ing or defecation (Figure 15-3). Imaging not only is 
useful for visualization of rectocele size but can also 
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FIGURE 15-3 Defecography. The anterior bulge on the 
rectum with mild straining reflects a rectocele. 


reveal barium trapping within the rectocele, which can 
be a reflection of incomplete evacuation. Proctography 
studies of patients with rectal symptoms indicate that 
virtually all of them have a rectocele identifiable on 
imaging and that large rectoceles (larger than 4 cm in 
diameter) are more likely to retain barium.” However, 
asymptomatic women are also known to retain barium 
on defecography, making barium retention a difficult 
result to interpret.” Similarly, investigators found that 
grade of posterior vaginal wall prolapse was not associ- 
ated with rectocele on defecography; likewise, contrast 
retention was not associated with clinical symptoms of 
incomplete evacuation.” Therefore, whether retention 
is an artifact of the imaging modality or whether it is 
the first demonstrable defecatory abnormality that can 
be visualized prior to the development of defecatory 
symptoms is unclear. 


Enterocele 


Enteroceles are often confused for rectoceles as a cause 
of posterior wall prolapse. They can be difficult to 
determine on physical examination and difficult to dif- 
ferentiate from rectocele or sigmoidocele. Evacuation 
proctography is useful in identifying enteroceles if the 
small bowel is opacified by orally ingested barium. 
After performing fluoroscopy, including small bowel 
opacification, on 62 women prior to pelvic floor sur- 
gery, Altringer et al. concluded that evacuation proc- 
tography was superior to physical examination for 
diagnosing enterocele in women with prolapse, detect- 
ing enteroceles unsuspected on physical examination 
in 46% of patients.’ A widened rectovaginal space 
(>2 cm) on imaging suggests that there is a potential 
space for the appearance of an enterocele, but defini- 
tive diagnosis requires the visualization of small bowel 
loops within the rectovaginal space (Figure 15-4). 


Sigmoidocele 


Similar to enterocele, sigmoidocele can be difficult to 
differentiate from rectocele and/or enterocele using 
just physical examination findings and patient symp- 
toms; however, sigmoidocele is easily identified from 
its swan’s neck appearance on evacuation proctogra- 
phy. One study using evacuation proctography with 
small bowel, rectal, and vaginal contrast reported a 
4% incidence of sigmoidocele in women undergoing 
pelvic floor surgery.” Surgeons did not identify any of 
the sigmoidoceles on physical examination. 


Pelvic Floor Spasticity 


As previously mentioned, functional defecation 
requires the obliteration of the anorectal angle by 
means of voluntary relaxation of the external anal 
sphincter and the puborectalis muscle in response to 


FIGURE 15-4 Defecography. Opacification of the small 
intestine reveals a small bowel loop (white arrow) within the 
rectovaginal septum on straining, indicating an enterocele. 


rectal distension by stool or contrast media. Descriptive 
studies identified a group of patients who are unable 
to relax the levator ani, including the puborectalis, 
during defecation.” Electromyographic studies of the 
puborectalis muscle in patients who fail to increase 
their anorectal angle on evacuation proctography con- 
firm paradoxic myotonic activity during straining.*! 
This syndrome is referred to by a variety of names, 
including pelvic floor outlet obstruction, pelvic floor 
dyssynergia, anismus, and dyskinetic puborectalis, 
and is experienced by patients as chronic constipation 
requiring straining and/or digitation to complete rec- 
tal evacuation. Chronic straining commonly results in 
rectoceles in patients with a spastic pelvic floor. In this 
group of patients, performing rectocele repair without 
addressing their levator ani dysfunction is unlikely to 
resolve their defecatory symptoms. Thus, defecogra- 
phy can influence the management of patients with 
constipation and rectocele by elucidating the underly- 
ing dysfunction that resulted in rectocele formation. 


Rectal Prolapse 


Rectal prolapse occurs when a portion of the rectal 
mucosa protrudes beyond the anal verge, resulting in 
irritation, ulceration, and bleeding. It is thought to 
be preceded by rectal intussusception, an anterior or 
annular infolding of the rectum inside itself that origi- 
nates 6 to 8 cm proximal to the anus but can progress 
to complete eversion of the rectum.” Real-time defe- 
cography is used to demonstrate the progression of 
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intussusception to complete rectal prolapse on strain- 
ing. It is the study of choice for detecting rectal prolapse 
and sigmoidocele, both of which require surgical cor- 
rection with rectopexy or sigmoidopexy, respectively, 
to achieve a favorable treatment outcome. However, 
the finding of isolated intussusception on evacuation 
proctography without signs or symptoms of an associ- 
ated rectal prolapse is difficult to interpret clinically, as 
it is unknown what proportion of intussusceptions will 
progress to clinically significant prolapse. 


Fecal Incontinence 


Whereas imaging is certainly not required to make 
the diagnosis of fecal incontinence, it can shed light 
on the underlying mechanism behind the inconti- 
nence. External and internal anal sphincters cannot 
be visualized on defecography; ultrasound and MR 
imaging studies are much better suited for observa- 
tion of sphincter anatomy and disruption. Sphincter 
function is better assessed by anal manometry or anal 
sphincter electromyography. However, defecography 
is an inexpensive and readily available tool that can 
provide general information about sphincter function. 
The thickness of barium paste can be manipulated to 
resemble fecal material that is most likely to elicit fecal 
incontinence, based on patient report. Barium leakage 
at rest implicates the internal anal sphincter, whose 
smooth muscle should be under involuntary continu- 
ous contraction maintaining continence at rest. A 
patient’s inability to decrease the anorectal angle with 
squeezing can be a reflection of levator ani denerva- 
tion or avulsion, leading to a loss of function of the 
puborectalis sling. However, due to a limited treat- 
ment repertoire, information regarding fecal inconti- 
nence provided by defecography is generally unlikely 
to influence clinical or surgical management. 


MAGNETIC RESONANCE IMAGING 


MRI, available in medical practice since the late 
1970s, is able to provide high resolution and detail for 
analysis of soft tissue with the advantage of not requir- 
ing ionizing radiation. It is based on the behavior of 
nuclei when they are exposed to a magnetic field. The 
nucleus of a hydrogen atom is composed of a single 
proton and the biological abundance of hydrogen 
atoms in soft tissue makes them especially suitable 
for imaging with nuclear MR. Due to being charged 
particles, protons have intrinsic spin and, when placed 
into a magnetic field, each proton’s spin aligns either 
parallel to the magnetic field vector (high-energy state) 
or antiparallel to it (low-energy state). The proton can 
transition between the two energy states by the absorp- 
tion or release of a photon. When radio waves are 
applied to a body within a magnetic field, some of the 


269 


CHAPTER 15 ON 


270 


SL YaLld VHD 


Section || Disease States 


low-energy protons in that body will absorb the energy 
of the radio waves, changing energy states. When the 
radio wave signal is discontinued, some of these high- 
energy protons will return to the low-energy state, 
causing photons to be released. The rate of release of 
the photons is a reflection of intrinsic tissue proper- 
ties. The pulse sequence with which the radio waves 
are delivered can be manipulated to accentuate differ- 
ences within a relatively homogeneous tissue or organ. 
This is the premise behind T1 and T2 weighting. On 
a 72-weighted scan—preferred for imaging of gyneco- 
logic organs and the pelvic floor—fat-containing tissues 
appear dark, whereas tissues with a high fluid or water 
content appear bright, making it possible to visualize 
tissue edema and demarcate normal tissue from dam- 
aged tissue. 

MR possesses several advantages over other imag- 
ing modalities for pelvic floor imaging. It is especially 
suited for imaging of gynecologic organs and the pel- 
vic floor because it enables visualization of small dif- 
ferences in tissue properties, as opposed to computed 
tomography, whose strength lies in delineating the 
borders of one tissue from another. MR also allows 
for obtaining high-quality images in virtually any plane 
without dependence on an experienced operator, in 
contrast with ultrasound. 

Gadolinium, a paramagnetic element, is the most 
commonly used contrast agent for MRI. It is similar to 
the iron atom in hemoglobin, which also has unpaired 
electrons and paramagnetic properties, which is 
why blood is able to act as a contrast agent on MRI, 
decreasing the need for nephrotoxic iodinated contrast 
agents, such as those used in computed tomography. 
However, MRI is expensive, nonportable, cumber- 
some, requires the patient to lie still in a noisy environ- 
ment for a long period of time, and is contraindicated 
in patients with metal implants, including pacemakers, 
sacral neuromodulators, and aneurysm clips. 

MRI is performed using an external magnetic 
field or an endocoil. External MRI is typically used 
for imaging the pelvis in its entirety, including the 
levator ani, their attachments, and the levator hiatus. 
Axial and sagittal reconstructions are useful for iden- 
tifying levator avulsion from the pubic bone as well 
as levator asymmetry, which can be an indication of 
direct muscle trauma or unilateral pudendal neu- 
ropathy. Endovaginal and endoanal MRI is most use- 
ful for obtaining highly detailed images of structures 
immediately adjacent to the vagina and rectum, such 
as the anal sphincter and the urethral sphincter com- 
plex. The high resolution afforded by these images 
comes at the price of limited penetration, provid- 
ing very limited visualization of the levator ani. One 
limitation of conventional MRI machines is that they 
require the patient to be in supine position through- 
out imaging, which can impair visualization of pelvic 


floor pathology only evident with straining in physi- 
ologic positions. Researchers have attempted to allay 
these limitations by placing wedges under the patient’s 
knees”? to reproduce lithotomy or sitting position. 
Open MRI machines are becoming more widely avail- 
able and allow for dynamic imaging of patients in nat- 
ural straining positions, such as sitting on a commode. 


Clinical Applications 


The high level of soft tissue detail provided by MR 
images lured pelvic floor researchers to search for clin- 
ical applications for MR imaging to aid in diagnosis 
and understanding the etiology of pelvic floor disor- 
ders. However, these applications are limited by the 
wide overlap in visual findings among symptomatic 
patients and asymptomatic controls and a lack of stan- 
dardization of imaging protocols and interpretation. 
Currently, clinical applications for pelvic floor MR are 
limited. 

MRI is the gold standard imaging technique for 
diagnosing urethral diverticuli. Only 50% to 60% of 
diverticulae are diagnosed on clinical examination 
alone.* Positive pressure urethrography, as previously 
described, increases diagnostic accuracy above physi- 
cal examination, but is invasive, painful, and may fail to 
identify diverticulae with a thin or fibrotic neck. With 
its excellent soft tissue resolution, the sensitivity of 
MRI for diagnosing urethral diverticulae approaches 
100%, especially for the detection of diverticulae 
smaller than 5 mm, multiple diverticulae, or diver- 
ticulae that do not communicate with the urethral 
lumen.***° Endoluminal MRI coils—rectal, vaginal, or 
urethral—improve resolution even further, but are lim- 
ited by availability of technology or radiologists with 
expertise in interpreting such studies. Another advan- 
tage MRI offers over positive pressure urethrography 
is detailed information about the structures surround- 
ing a diverticulum, enabling the formulation of a more 
complete surgical plan (Figure 15-5). 

Dynamic MRI has been applied to the evaluation 
of disorders of defecation. The process of rectal evacu- 
ation and the associated pelvic floor response can be 
recorded in real time, similar to defecography. MRI 
can detect and differentiate between rectoceles, entero- 
celes, and sigmoidoceles and can be used to reveal 
rectal intussusception and rectal prolapse, although 
fluoroscopic evaluation with evacuation proctography 
remains the gold standard for diagnosing these condi- 
tions. MRI is only 70% sensitive in detecting intussus- 
ceptions relative to defecography.*”** 


Research Applications 


The diagnosis and staging of pelvic organ prolapse 
is most easily and commonly performed on physical 


Diverticulum 


FIGURE 15-5 MR image of a urethral diverticulum. Locu- 
lations are visible within the diverticulum and it appears to 
wrap around the urethra, although the diverticular neck 
is most commonly located on the posterior urethra. The 
vagina (V) is posterior to the urethral complex and the rec- 
tum (R) is easily visualized posterior to the vagina. 


examination. The POP-Q system allows pelvic floor 
researchers and clinicians to communicate about 
vaginal topography in a consistent and reproducible 
manner and is the internationally accepted nomen- 
clature for clinically staging prolapse.” Pelvic floor 
investigators attempted to correlate POP-Q stage 
with staging based on MR imaging; however, com- 
parisons are limited by nonstandardized reference 
points. Similarly, dynamic MRI is described to com- 
pare the three pelvic compartments at rest and with 
maximal straining, but there is a lack of consensus 
about which identifiable reference line should be used 
for staging on MRI.” Some studies advocate using 
the midpubic line (passing through the midline of the 
pubic bone along its longitudinal axis) because it cor- 
responds to the position of the hymen (reference used 
during POP-Q clinical staging) .*°*! The reference line 
most used currently is the pubococcygeal line, which 
runs from the inferior margin of the pubic symphy- 
sis to the sacrococcygeal junction and is thought to 
most closely approximate the levator plate.“ This line 
is approximately 44° from the horizontal plane in 
women without prolapse and approximately 9° more 
vertical in women with prolapse,” consistent with 
clinical impression of a widened genital hiatus associ- 
ated with prolapse. 

Similar to earlier forms of imaging, MR staging has 
not provided clinical or surgical information to improve 
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patient outcomes. Moreover, patient symptoms do not 
correlate with findings on static or dynamic MRI with 
Valsalva in women with prolapse.™* As a result, clini- 
cal assessment of prolapse, using POP-Q, remains the 
gold standard for prolapse quantification, and given 
costs, discomfort, and time associated with MR, it 
seems unlikely that MRI will be used expressly for 
staging in clinical practice. 

Numerous investigators have described the leva- 
tor ani in women with pelvic floor disorders using 
MR.”*? DeLancey et al. compared levator ani defects 
on MR in women with and without prolapse.’ They 
quantified levator defects using an ordinal system 
where “major” defects were defined as missing > half 
muscle, “minor” defects as missing < half muscle, 
or no levator defect. Women with clinical prolapse 
were seven times more likely to have a major levator 
defect on MR. MRI has documented different types 
of levator ani trauma, including unilateral or bilateral 
avulsion from the pubic bone, pubic bone fractures, 
general loss of muscle bulk, or site-specific mus- 
cle defects, following vaginal delivery.*°*’ This has 
enabled investigators to understand the mechanisms 
of pelvic floor injury. Miller et al. performed interval 
pelvic MRI on women at high risk for pelvic floor 
injury following a traumatic delivery.“ The major- 
ity of MR abnormalities were focused on the pubis, 
sparing the obturator internus, suggesting that tears 
of the pubic portion of the levator ani fibers are the 
primary mechanism for pelvic floor injury after vagi- 
nal delivery. Investigators also documented levator 
ani injuries on postpartum MR in 19% of women 
with third- or fourth-degree lacerations compared 
with 3.5% without sphincter lacerations.** Those 
women classified with “major” levator injuries on 
MR also had higher rates of fecal incontinence (35% 
vs 17%), suggesting that levator defects contribute to 
postpartum fecal symptoms. 

MR studies have concentrated largely on qualita- 
tive investigations into the etiology and pathogenesis 
of pelvic floor dysfunction, while clinical applications 
are limited. The role of MR in clinical evaluation of 
women with pelvic floor disorders is also limited by 
poor interobserver reliability and a lack of consensus 
about reference landmarks for interpretation of soft 
tissue structures.” Several barriers exist to clinical 
application of MR for pelvic floor disorders: lack of 
agreement when interpreting and quantifying pelvic 
soft tissues on MR, limited understanding of relation- 
ship between pelvic floor symptoms and anatomic 
findings with MR findings, and no data using MR to 
predict or direct responses to pelvic floor treatment. 
Thus, with the exception of urethral diverticula, MRI 
remains largely a research tool rather than a mean- 
ingful part of routine clinical workup for pelvic floor 
disorders. 
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ULTRASOUND 


Ultrasound is widely used in obstetrics and gynecol- 
ogy, resulting in transfer of these skills to multiple 
aspects of pelvic floor imaging. It is a portable, real- 
time imaging modality that exploits differences in pen- 
etration of tissues of varying density by high-frequency 
sound waves to create imaging signals. Ultrasound 
avoids the use of ionizing radiation and is generally 
well tolerated by patients. However, ultrasound is 
highly user-dependent and requires a significant level 
of training and experience to produce high-quality 
detailed images, limiting its widespread use. 

The ultrasound probe contains piezoelectric ele- 
ments able to transduce an electrical signal generated 
by the ultrasound machine into mechanical energy of 
ultrasound waves. As ultrasound waves travel through 
tissue, they transmit energy to tissue molecules. Dense 
tissues, such as bone, are comprised of tightly packed 
molecules and transmit the sound signal quickly com- 
pared with nondense tissues, such as fat, whose widely 
spaced molecules result in dissipation of energy car- 
ried by ultrasound waves. Each time ultrasound waves 
pass through differential tissue densities, some of the 
energy is reflected. The ultrasound echoes are then 
converted back from mechanical sound energy to elec- 
trical energy by the piezoelectric element of the probe, 
and the ultrasound processor calculates the energy dif- 
ference between the outgoing signal and the return- 
ing echo and translates the energy differential into a 
gray scale image. Higher density tissues reflect a higher 
amount of energy, resulting in stronger echoes, which 
appear lighter or hyperechoic on the gray scale image. 
Lower density tissues reflect less energy, resulting in 
attenuation of the returning signal. Molecules in air or 
gas are so widely spaced that the sound wave energy 
dissipates and none of the energy is reflected back, 
appearing black or hypoechoic on gray scale. This is 
how air bubbles around the transducer can hinder the 
resulting ultrasound image. 

Ultrasound imaging is further limited by pen- 
etration and resolution. The depth of penetration 
and the resolution of the image can be manipulated 
by changing the frequency of the ultrasound waves, 
with higher frequencies resulting in higher resolution 
at the cost of diminished penetration, and lower fre- 
quencies enabling better penetration for imaging of 
deeper structures with poorer resolution. Advances in 
ultrasound probe technology enabled sonographers to 
produce highly detailed images, making ultrasound an 
excellent imaging modality not only for pelvic organs 
but also for the pelvic floor. 


Endoanal Ultrasound 


Advances in ultrasound probe technology and 
the appearance of 360° radial array probes make 


ultrasound the modality of choice for diagnostic 
imaging of anal sphincter defects. When sonographic 
endoanal ultrasound findings are compared with 
intraoperative observation of sphincter defects and 
defect on anal manometry, the diagnostic accuracy of 
ultrasound ranges from 89% to 100% with a sensitiv- 
ity nearing 100%.*°*” The anal sphincter complex has 
a characteristic, reproducible appearance on endoanal 
ultrasound, with an inner hypoechoic ring represent- 
ing the internal anal sphincter and an outer hyper- 
echoic ring representing the external anal sphincter 
(Figure 15-6). The puborectalis muscle is also easily 
visualized fused to the anal sphincter complex supe- 
riorly. Studies of women without defecatory dysfunc- 
tion or known anal sphincter or levator ani trauma 
demonstrate the normal internal anal sphincter is 
2 to 3 mm thick with breaks or defects represented by 
hyperechoic areas” (Figure 15-7). The external anal 
sphincter is about 8 mm thick and its anterior portion 
is attenuated in normal women, which can be mis- 
taken for an anterior defect. 

Several studies have compared endoanal ultrasound 
with MR imaging with a transrectal coil for detection 
of anal sphincter defects. West et al. published a series 
of 18 parous women with fecal incontinence symp- 
toms who underwent anal sphincter imaging with both 
MRI and US and found that neither modality was 
superior to the other and that correlation of defects 
detected on US versus MRI was poor.” Cazemier 
performed a similar study in 18 multiparous women 
and found that 3D ultrasound and endoanal MRI 
techniques are comparable in detecting atrophy and 
defects of the external anal sphincter, although there 
is a substantial difference in grading of external anal 
sphincter atrophy, confirming poor correlation of 
objective measurements, such as sphincter thickness 
and length, on US versus MRI. The inconsistency in 
measurements on ultrasound as compared with MRI 
is currently not well understood. 


Endovaginal Ultrasound 


Two-dimensional endovaginal linear array probes are 
excellent for imaging the urethra, urethral sphincter 
complex, and bladder neck. Whereas MRI is consid- 
ered the most sensitive imaging modality for diag- 
nosis of urethral diverticula, ultrasound is a close 
second and, according to some studies, has sensi- 
tivity similar to MRI.” Likewise, current MR tech- 
niques do not visualize the distal urethra well unless 
a urethral coil, which can distort soft tissues, is used. 
Given its portability, low cost, and high level of accep- 
tance by patients, ultrasound is the first-line imaging 
modality used by many clinicians for confirming the 
diagnosis of diverticulum and delineating the diver- 
ticulum’s anatomic relationship to surrounding struc- 
tures (Figures 15-8 and 15-9). Three-dimensional 


MAC 


ultrasound has the potential to provide more detailed 
imaging, including revealing loculations within a 
diverticulum and the diverticulum’s relationship to 
surrounding structures (Figure 15-10). 

Two- and three-dimensional endovaginal ultrasound 
with a linear array probe is able to image the urethra 
with a great degree of detail. Due to its proximity to the 
anterior vaginal wall, the ultrasound transducer can 
be used at high frequency to provide excellent resolu- 
tion of urethral structures. Sonographers can quantify 
urethral length, urethral sphincter length, thickness of 
urethral mucosa, and, with the use of Doppler velocim- 
etry, periurethral vascularity. Three-dimensional ultra- 
sound can be used to visualize the urethral sphincter 
and to approximate the volume of the rhabdosphinc- 
ter. In 2009, Digesu et al. used 3D pelvic ultrasound to 
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Perineal body (PB) 


a = Subepithelium 


b = Internal anal sphincter 
c = Longitudinal muscle 


B d = External anal sphincter 


FIGURE 15-6 Endoanal ultrasound. A. The anatomic 
components of the anal sphincter complex. B. A schematic 
of the normal appearance of the anal sphincter complex 
on ultrasound. C. An image of a normal appearing anal 
sphincter complex with an intact internal anal sphincter 
(IAS) and external anal sphincter (EAS). 


approximate the largest cross-sectional area and total 
volume of the urethral sphincter complex and found 
that women who failed continence surgery had signifi- 
cantly smaller preoperative urethral sphincter volumes 
than those who had an objective cure.*° 

These capabilities of ultrasound are promising 
tools in the investigation of the anatomy and physi- 
ology of the normal continence mechanism in the 
female urethra and the pathologic processes resulting 
in incontinence. 


Translabial and Transperineal Ultrasound 


Similar to MR, investigators apply pelvic floor ultra- 
sound to identify levator defects in women with 
pelvic floor disorders. Transperineal and translabial 
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Internal anal sphincter 


FIGURE 15-7 Endoanal ultrasound revealing a large 
defect in the internal anal sphincter. The internal anal 
sphincter is readily visible posteriorly (white arrow) with the 
defect extending from nine to four o'clock (yellow arrows). 


ultrasound are used to image pelvic floor muscula- 
ture in two, three, and four dimensions or real time. 
Currently, also similar to MR imaging, clinical appli- 
cations for sonographic imaging of the levator ani are 
limited; as such, it remains primarily a research tool. 


~ 


Urethra 


Diverticulum 


FIGURE 15-8 Two-dimensional translabial ultrasound 
in the transverse orientation with a loculated diverticu- 
lum adjacent to and partially surrounding the urethral 
complex. 


Bladder 


Urethra. 


Pubic bone 


= 


Diverticulum 


URE 15-9 Two-dimensional transvaginal ultrasound 
image of a loculated diverticulum in the sagittal view. 
The pubic bone is located anteriorly and the diverticular 
neck arises from the posterior urethra. 


Pelvic floor investigators still seek to find universal 
reference points for reliable and reproducible inter- 
pretation of images. The puborectalis muscle can be 
consistently identified with three-dimensional trans- 
labial/transperineal ultrasound with reliably visible 
insertions at the lower end of the pubic bone.*”* The 
merging of the two rami of the puborectalis muscle is 
visible at the level of the anorectal angle, which can 
be observed to change as the pelvic floor contracts; 


p a T 
A Aic bone \ 
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Rectum 


JURE 15-10 Three-dimensional transvaginal ultra- 
sound image of urethral diverticulum obtained in the 
same patient as in Figure 15-5 (MR image of diverticu- 
lum). The relationship of the diverticulum to the urethra is 
easily visible on both imaging modalities. 


these changes have a high degree of interobserver 
and intraobserver correlation.**® The reliability of 
these measurements enabled researchers to observe 
changes in the diameter of the levator hiatus after 
childbirth and to find a correlation between increased 
hiatal area, sonographically visible avulsion injury of 
the puborectalis muscle, and traumatic delivery.°' In a 
recent study, avulsion of the puborectalis was associ- 
ated with clinical findings of prolapse.” 

Although ultrasound may be a helpful tool in 
understanding the pathogenesis and etiology of pel- 
vic floor disorders, no published data use ultrasound 
to predict or direct clinical or surgical management of 
prolapse. Furthermore, most pelvic floor ultrasounds 
seem to focus on levator defects or detachments from 
the pubic bone, which current surgical treatments do 
not address. 


Mesh on Ultrasound 


A clinically important application of translabial and 
endovaginal ultrasound is the detection of foreign body. 
The introduction of synthetic grafts in the anterior and 
posterior compartments created new clinical problems 
for patients and pelvic floor surgeons, including mesh 
erosions/exposures, migrations, and mesh-related pel- 
vic pain and dyspareunia. Often, patients with mesh 
complications seek the care of new providers rather 
than returning to the surgeon who placed the mesh 
and operative reports are not available to ascertain the 
exact location of the mesh. The echogenic nature of the 


Urethra 


Mesh 


Vaginal probe 


F Three-dimensional transvaginal ultra- 
sound image of a patient who underwent a midure- 
thral sling placement. Polypropylene mesh (TVT) appears 
hyperechoic and is easily visualized on ultrasound. 
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Outline of suburethral mesh 


Three-dimensional transvaginal ultra- 
sound image array created by B-K ultrasound demon- 
strating the location and appearance of polypropylene 
suburethral mesh in the transverse view and sagittal view. 


mesh makes ultrasound an excellent imaging modality 
for identifying mesh location and can even reveal details 
about mesh positioning, such as whether it is kinked or 
twisted (Figure 15-11). High-resolution machines can 
also distinguish the type of implant based on mesh pat- 
tern.” The distal location of most vaginal mesh implants 
and all midurethral slings makes ultrasound superior to 
MRI for their identification and visualization; abdomi- 
nally placed mesh, such as in a sacrocolpopexy, is best 
seen with MR imaging. The dynamic nature of ultra- 
sound (Figure 15-12) allows the visualization of midure- 
thral sling engagement during cough or Valsalva and 
can be used to identify slings placed too loosely, provid- 
ing insight into the cause of surgical failure.” 


Key Points 


e Numerous imaging modalities are useful in the 
diagnosis and management of pelvic floor disorders. 

e Imaging may be particularly useful in clinically 
diagnosing urethral diverticula (MR, ultrasound), 
anal sphincter defects (endoanal ultrasound), rec- 
tal intussusception and/or prolapse (defecography), 
and possibly synthetic mesh placed during prolapse 
and incontinence repairs (ultrasound, MR). 

e The routine use of pelvic floor imaging for straight- 
forward pelvic floor disorders is unsubstantiated. 
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Numerous imaging modalities are useful in the diag- 
nosis and management of pelvic floor disorders. 
Current data suggest imaging is particularly useful in 
clinically diagnosing urethral diverticula (MR, ultra- 
sound), anal sphincter defects (endoanal ultrasound), 
rectal intussusception and/or prolapse (defecography), 
and possibly synthetic mesh placed during prolapse 
and incontinence repairs (ultrasound, MR). Although 
imaging (MR, fluoroscopy/defecography) suggests 
visceral pelvic organ position may not correlate well 
with vaginal topography on physical examination, no 
clinical or surgical outcomes studies indicate that this 
knowledge changes clinical practice or treatment suc- 
cess. Likewise, mounting ultrasound and MR data 
demonstrate that identifiable defects in the levator 
ani are associated with pelvic floor dysfunction, but 
clinical implications of these findings remain unclear. 
Therefore, we conclude that the routine use of pel- 
vic floor imaging is unsubstantiated. However, pelvic 
floor imaging remains an important research tool nec- 
essary to further our understanding of the etiology and 
pathogenesis of pelvic floor disorders albeit limited by 
reliability and reproducibility. 
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Part D: Other Pelvic Floor Disorders 


Pain of Urogenital Origin 


Cassandra L. Carberry and Deborah L. Myers 


Key Point 


e To appropriately evaluate and treat pain of uro- 
genital origin, a good understanding of the broad 
differential diagnosis spanning multiple organ sys- 
tems is needed. 


In order to evaluate and treat a woman with pain of 
urogenital origin, one must have a good understanding 
of chronic pelvic pain (CPP) in general. This encom- 
passes a broad differential diagnosis spanning multiple 
organ systems. This chapter will present an overview 
of CPP, highlighting some of the more common eti- 
ologies, and providing a more expanded discussion 
of two disorders very commonly encountered by spe- 
cialists in female pelvic medicine and reconstructive 
surgery, namely, interstitial cystitis/painful bladder 
syndrome (IC/PBS) and vulvodynia. 


DEFINITION 


Chronic Pelvic Pain 


CPP traditionally has been defined as cyclic or non- 
cyclic pain in the lower abdomen or pelvis, continuous 
or intermittent, of at least six months duration that 
limits daily activities or function.»? However, no uni- 
versally agreed upon definition exists. The term CPP 
implies that pain is in the “pelvis,” but its location can 
occur anywhere in the anatomic pelvis, including the 


abdominal wall from the navel caudad, as well as the 
low back or buttocks.' This wide breadth of location 
and consequently multiple possible sources of pain— 
both somatic and visceral—make the condition of 
CPP difficult to manage and study. 

It is estimated that one in five women aged 18 to 50 
report pelvic pain for 12 months or more.’ Worldwide 
the prevalence of CPP is estimated at 2% to 24% of 
women.’ An analysis of a large primary care database 
in the United Kingdom found 38 per 1,000 women 
per year presented with CPP, which was similar to the 
rate of visits for asthma, 37 per 1,000.4 Of diagno- 
ses made in these women, 20.2% were gynecologic, 
30.8% urinary, and 37.7% gastrointestinal.* Costs to 
the patient are great and include frustration and suf- 
fering often leading to inability to work and perform 
daily activities, strain on relationships, and negative 
impact on overall health and quality of life. 


Endometriosis 


Endometriosis is a common cause of CPP. Up to 87% 
of women with CPP are diagnosed with endometriosis. 
It is defined by the presence of endometrial glands and 
stroma outside the uterine cavity. Early menarche and 
prolonged menstrual cycles are risk factors for endo- 
metriosis, and women with a first-degree relative with 
endometriosis have seven to ten times the risk of devel- 
oping endometriosis. Higher parity and longer lacta- 
tion are associated with a lower risk. Endometriosis 
is estimated to affect 6% to 10% of reproductive age 
women.’ 
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Interstitial Cystitis/Painful 
Bladder Syndrome 


IC is one possible etiology of CPP. Once again, there 
is a lack of consensus regarding the definition and 
even the terminology to describe this syndrome. In 
general, it is a disorder characterized by urinary fre- 
quency, urgency or persistent urge to void, and pain 
perceived to be associated with the bladder or ure- 
thra. In 1987, the National Institute of Diabetes 
and Digestive and Kidney Diseases (NIDDK) put 
forth criteria to define IC (Table 16-1). Despite their 
intended use for research purposes, these criteria were 
widely applied to clinically diagnose this condition. 
The clinical utility of these criteria has been chal- 
lenged. Many women who are diagnosed clinically 
with IC fail to meet the NIDDK criteria; it is gener- 
ally well accepted that these criteria are too restrictive 
for clinical use.”® There has been discussion about 
changing the terminology from IC to PBS or bladder 
pain syndrome (BPS) or some combination of these. 
The NIDDK now advocates using the term IC/PBS 
to include any case of urinary pain not attributable 
to other causes. The International Continence Society 


Table 16-1 1987 NIDDK Diagnostic and 
Exclusion Criteria for Interstitial Cystitis® 


NIDDK diagnostic criteria 

e Category A: at least one of following findings on 
cystoscopy with hydrodistention 
— Diffuse glomerulations (ten per quadrant) 
— Classic Hunner ulcer 

e Category B: at least one of the following symptoms 
- Pain associated with the bladder 
— Urinary urgency 

NIDDK exclusion criteria 

e Age <18 y 

e Urinary frequency while awake <8/d 

e Nocturia <2/night 

e Maximal bladder capacity >350 mL while patient 
awake 

e Absence of an intense urge to void with bladder 
filled to 150 mL during cystometry 

e Involuntary bladder contractions on cystometry 

e Symptoms relieved by antimicrobial agents, 

anticholinergics, or antispasmodics 

Duration of symptoms <9 mo 

Urinary tract or prostatic infection in the past 3 mo 

Active genital herpes 

Vaginitis 

Uterine, cervical, vaginal, or urethral cancer within 

the past 5 y 

Bladder or ureteral calculi 

e Urethral diverticulum 

e H/o cyclophosphamide or chemical cystitis or 
tuberculous or radiation cystitis 

e Benign or malignant bladder tumors 


defines PBS as “a complaint of suprapubic pain with 
bladder filling, accompanied by other symptoms such 
as increased daytime and night-time frequency, in the 
absence of obvious infection and or other obvious 
pathology.” The European Society for the Study of IC/ 
PBS advocates using the terminology “bladder pain 
syndrome” rather than IC to describe pelvic pain, 
pressure, or discomfort perceived to be related to the 
bladder, lasting for six months or more and accom- 
panied by at least one other urinary symptom such as 
persistent urge to void and frequency. PBS is a diag- 
nosis of exclusion; other possible etiologies must be 
excluded. The American Urological Association and 
the Society for Urodynamics and Female Urology 
define interstitial cystitis/bladder pain syndrome (IC/ 
BPS) as “an unpleasant sensation (pain, pressure, dis- 
comfort) perceived to be related to the urinary blad- 
der, associated with lower urinary tract symptoms 
of more than six weeks duration, in the absence of 
infection or other identifiable causes.”? In the 2011 
AUA Guidelines, they reported that their systematic 
review found insufficient evidence to create guidelines 
for diagnosis of IC/PBS, and therefore the guidelines 
generated are based on clinical principles and expert 
opinions. Despite lack of evidence to support diagno- 
sis, the reviewers did determine that enough data exist 
to support management of the syndrome used in con- 
junction with clinical principles and expert opinions.’ 

Given the lack of consensus about the definition of 
IC/PBS and how it is diagnosed, it has been difficult to 
study its epidemiology. Prevalence estimates are wide 
ranging from 4.5 to 197/100,000 in studies looking at 
physician-assigned diagnosis and 67 to 865/100,000 
women in studies using patient self-report.!™!? More 
recent published data from two questionnaire/survey- 
based studies, the Nurses Health Study and the RAND 
Interstitial Cystitis Epidemiology study, revealed a 
prevalence of 2.3% to 6.5%.!+ IC/PBS is more com- 
mon in women and Caucasians. It is diagnosed most 
commonly in the fifth decade of life but can be diag- 
nosed at any age.'° The Nurses Health Study included 
women aged 58 to 83 and found increasing preva- 
lence with age: 1.7% in women less than 65 and 4% in 
women older than 80."4 


Vulvodynia 


The International Society for the Study of Vulvovagi- 
nal Disease (ISSVD) defines vulvodynia as “vulvar dis- 
comfort, most often described as burning pain, without 
relevant visible findings or a specific, clinically identifi- 
able neurologic disorder.”'” This is another pain syn- 
drome that is a diagnosis of exclusion, and distinct 
infectious, neurologic, and dermatologic disorders 
must be ruled out. The ISSVD also defines subsets of 
vulvodynia as generalized or localized. Within these 
subsets, pain is described as provoked, unprovoked, 


or mixed. Generalized vulvodynia would involve the 
entire vulva, whereas localized may involve only the 
clitoris or vestibule (clitorodynia and vestivulodynia, 
respectively). Provoked vulvodynia would include 
cases where pain occurs with physical contact, whereas 
in unprovoked, discomfort occurs without a trigger. 


PATHOPHYSIOLOGY 


Chronic Pelvic Pain 


CPP can be of visceral or somatic origin or both. 
Visceral pain may originate from the gastrointestinal, 
reproductive, or urinary system, and somatic pain may 
arise from the bony pelvis, muscles, and connective tis- 
sues. Pain can be of central (arising from the level of 
the CNS) or peripheral (arising from the end organ) 
origin. Many structures in the pelvis have a common 
embryologic origin. The urogenital ridge arises from 
the intermediate mesoderm in the embryo and gives 
rise to the urinary and genital systems. 

Given the vast differential diagnosis for CPP, there 
is no one pathophysiology. For many of these condi- 
tions, it is poorly understood how they cause pain, and 
it is not well elucidated how the pain of these condi- 
tions becomes chronic even when identifiable lesions 
are treated or the origin of the pain is removed. This 
is true in patients with endometriosis and has been 
reported in patients with IC who undergo cystectomy. 
For many of these pain disorders there is believed to 
be an element of neural upregulation that may be both 
chemical and structural that increases both efferent 
and afferent activity. This results not only in abnormal 
sensation but also in function. There is considerable 
clinical and molecular evidence that pain in one pelvic 
organ can affect other pelvic organs. The mechanism 
of this viscero-visceral interaction, or cross-sensitiza- 
tion, is not completely understood. Several proposed 
mechanisms attempt to explain this phenomenon. 
Neurologically this is thought to happen at one or a 
combination of levels. Pelvic viscera have afferents 
projecting to dorsal root ganglia via hypogastric, pel- 
vic splanchnic, and pudendal nerves. At this level, it is 
hypothesized that stimuli from a diseased organ will 
cause release of neurotransmitters via axonal con- 
nections with other neighboring organs. This leads to 
neurogenic inflammation in an organ adjacent to the 
diseased organ. Viscero-visceral interaction may also 
occur at the spinal level. Sensory input from more 
than one organ can converge on one spinal interneu- 
ron, and input from one organ enhances the input 
from other organs. Convergence at the spinal cord of 
afferents from the uterus, bladder, and colon has been 
demonstrated in animal models. The third neurologic 
level thought to contribute to this phenomenon is 
supraspinal where there is a process of amplification of 
visceral afferent input in the brainstem nuclei.'® 
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Women with one pain diagnosis will suffer more 
severe pain from pathology affecting another organ 
system. This process of two organs enhancing pain in 
each other, also known as viscero-visceral hyperalge- 
sia, is seen clinically. It has been demonstrated that 
subjects with irritable bowel syndrome (IBS) and dys- 
menorrhea have more pelvic muscle, intestinal, and 
menstrual pain than those with IBS or dysmenorrhea 
alone. Treatment of IBS with dietary modification 
improved dysmenorrhea, and hormonal treatment of 
dysmenorrhea improved IBS symptoms. Women with 
urinary calculi and dysmenorrhea experienced more 
referred abdominal and low back pain as well as more 
urinary and menstrual pain than those with either con- 
dition alone. Lithotripsy of the urinary stone improved 
menstrual symptoms, and hormonal treatment of dys- 
menorrhea reduced urinary symptoms.!° 

Because of common embryologic origins, cross- 
sensitization, and the phenomenon of afferent activ- 
ity ultimately impacting function, many women with 
CPP have more than one associated diagnosis. Among 
women with CPP, 76% also had endometriosis, 82% 
IC, and 66% had both.” Patients with CPP involv- 
ing more than one organ system also have more severe 
and consistent pain. The presence of gastrointestinal 
and urologic symptoms is associated with more severe 
dysmenorrhea and dyspareunia.! 

CPP occurs most commonly in women of repro- 
ductive age but can occur at any age, with the most 
common causes of CPP being endometriosis, IBS, 
and IC. Additionally, the psychological aspect of CPP 
cannot be discounted. Pain is a phenomenon that is 
ultimately perceived at a cognitive level, and therefore 
the patient’s perception of the pain and her response 
to that pain is very much a part of her experience. The 
purpose of understanding the psychological dimen- 
sions of the patient’s pain is, therefore, not to discount 
the pain as a purely psychological phenomenon, but to 
appropriately treat this aspect of the pain experience 
as well. Women who have CPP score poorly on general 
physical health questionnaires.” There is some evidence 
that women with vulvodynia score worse on relation- 
ship, emotion, and physical activity domains of testing 
than women with other vulvovaginal disorders.” 

Many studies have looked at a history of abuse in 
women with CPP and have found that it is common, 
occurring in 40% to 50% of women with CPP. It is 
unclear if the abuse itself leads to a painful condi- 
tion either directly or indirectly through a process of 
hypersensitization of the patient, or if the psychologi- 
cal trauma of the abuse predisposes her to experience 
pain.' A study of women newly diagnosed with IC with 
and without a history of abuse showed more tender- 
ness of the suprapubic region, vulva, levator muscles, 
posterior vaginal wall, cervix, and rectum in women 
with a history of abuse. Women with a history of abuse 
also had worse female sexual function index scores 
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Table 16-2 Conditions That May Cause Chronic Pelvic Pain’? 


Gynecologic 
Endometriosis 
Malignancy 
Ovarian retention syndrome 

(aka residual ovary syndrome) 

Ovarian remnant syndrome 
Pelvic congestion syndrome 
Pelvic inflammatory disease 
Tuberculous salpingitis 
Adhesions 
Benign cystic mesothelioma 
Leiomyomata 
Peritoneal inclusion cysts 
Adenomyosis 
Atypical dysmenorrheal or ovulatory pain 
Adnexal cysts 
Cervical stenosis 
Chronic ectopic pregnancy 
Chronic endometritis or salpingitis 
Endometrial or cervical polyps 
Endosalpingiosis 
Intrauterine contraceptive device 
Ovarian ovulatory papin 
Residual accessory ovary 
Pelvic organ prolapse 

Urologic 
Bladder neoplasm 
Recurrent UTI 
Interstitial cystitis 
Radiation cystitis 
Recurrent urethritis 
Urolithiasis 
Detrusor sphincter dyssynergia 


as well as more urinary frequency and nocturia.” 
Psychological comorbidities were found in one study 
to predispose to noncyclic pelvic pain.” 

The diagnosis of CPP can be made for a broad 
range of patients with a variety of symptoms. Several 
organ systems inhabit the pelvis—urogenital, gastro- 
intestinal, and musculoskeletal. Within each of these, 
there are multiple disorders that can cause pain, and 
symptoms from many of these disorders can overlap. 
In addition, for patients with chronic pain, the pain 
itself can become a disease process. Table 16-2 provides 
a list of possible causes of CPP. As stated above, there 
are far too many potential etiologies to address them 
all. For the purposes of this chapter, we will focus on a 
few and discuss chronic pain as its own entity. 


Endometriosis 


The pathophysiology of endometriosis and specifi- 
cally of how it causes chronic pain is not completely 
understood. Endometrial tissue is thought to spread 


Detrusor overactivity 

Urethral diverticulum 

Urethral syndrome 

Urethral caruncle/prolapse 

Gastrointestinal 

Colon cancer 

Chronic, intermittent bowel 
obstruction 

Irritable bowel syndrome 

Inflammatory bowel disease 

Hernias 

Colitis 

Constipation 

Diverticular disease 

Musculoskeletal 

Abdominal wall myofascial pain 

Chronic coccygeal pain 

Compression of lumbar vertebrae 

Degenerative joint disease 

Disc herniation or rupture 

Poor posture 

Fibromyositis 

Hernias: ventral, inguinal, femoral, 
Spigelian 

Low back pain 

Muscular strains 

Neoplasia of spinal cord 

Neuralgia or entrapment of iliohypogastric, 
ilioinguinal, and/or genitofemoral nerves 

Pelvic floor myalgia/levator spasm 

Piriformis syndrome 

Rectus tendon strain 

Spondylosis 


into the pelvis via retrograde menstruation, although 
hematogenous or lymphatic spread and coelo- 
mic metaplasia are also proposed mechanisms. It is 
thought that the endometrial implants lead to chronic 
inflammation that ultimately leads to pain. In some 
instances, implants may actually invade nerve fibers 
and cause pain. 


Interstitial Cystitis/Painful 
Bladder Syndrome 


The pathophysiology of IC/PBS is also not well 
understood. It is thought to originate from a dysfunc- 
tion of the glycosaminoglycans (GAGs) in the blad- 
der epithelium. These hydrophilic GAGs bind water 
to transitional cells and block urinary solutes from 
reaching the bladder interstitium. If the GAG layer is 
disrupted or dysfunctional, solutes can permeate the 
epithelium. This leads to the degranulation of mast 
cells that release histamines, cytokines, vasoactive, 
and nociceptive mediators. Bladder afferents become 


Bladder insult 


Epithelial layer 
dysfunction 


| 


Mast cell activation 
and histamine 
release 


More injury 


Potassium leak 
into interstitium 


Activation of 
C-fibers, release of 
substance P and 
other mediators 


FIGURE 16-1 Pathophysiology of IC/PBS: a vicious 
cycle. (Adapted from Ref.”) 


sensitized. Input from these afferents to the dorsal 
horn is increased. This leads to hyperexcitability at the 
CNS level (Figure 16-1).”>° 


Vulvodynia 


The underlying etiology of vulvodynia is unknown. 
Like many causes of chronic pain, it is multifaceted 
and affected by the interplay of physical, psychoso- 
cial, and sexual factors. Several studies have looked 
at the relationship of urogenital infections and vulvo- 
dynia, and women who have had multiple infections 
may be at increased risk for the development of vul- 
vodynia. A history of frequent yeast infections is com- 
monly reported among women with vulvodynia, but 
it is unclear if this is somehow causal, sensitizing, or 
coincidental.” There may be a genetic predisposition 
to a prolonged, abnormal inflammatory response in 
women with vulvodynia.”*° 

Allodynia and hyperalgesia in the absence of physi- 
cal findings are common in neuropathic pain disor- 
ders, and are frequently reported in vulvodynia. Some 
studies found differences in nerve ending density and 
nocioceptor sensitivity in patients with vulvodynia. 
Neovascularization and increased blood flow may 
also play a role. Pelvic floor muscle abnormalities 
such as difficulty contracting and relaxing the muscles 
very commonly coexist with vulvodynia, and may be 
a result of the chronic pain or may be causative or 
contributory. 

OCPs may alter vulvar epithelium because of loss 
of cyclic changes, but data are not conclusive about 
the effect of OCP on vulvar epithelium and pain 
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thresholds. Estrogen’s effect on the vulva is complex 
and incompletely understood. A lack of estrogen may 
be associated with more nerve fibers in the vulva. 
However, estrogen can also promote changes that lead 
to a lower pain threshold.’ 


EVALUATION 


History 


A thorough obstetric, gynecologic, medical, and surgi- 
cal history is key. Incorporating a depression screening 
tool into the evaluation of these patients may be useful. 
A detailed social history including screening for past 
or current abuse is a difficult but important part of the 
history. Exploring issues a patient may have at home 
and what their supports are will provide useful infor- 
mation. The patient history should be taken in privacy 
with the patient alone. Patients with extensive history 
of psychiatric disease, positive depression screening, 
history of abuse, and those who voice difficulty coping 
with pain should be referred for complete psychiatric 
evaluation and social services. 

Every effort should be made to determine an under- 
lying etiology or etiologies for the pain. However, it is 
likely that one will not be found and treatment will 
have to be aimed at symptom relief. Patients may need 
to be scheduled for a separate visit specifically aimed 
at exploring their pelvic pain. Allowing the patient 
to share her story will provide information and help 
establish a trusting relationship with the provider.” 

When eliciting the history of present illness, discuss- 
ing all elements of the pain is essential (Table 16-3). 
The nature of the pain, severity, timing, location, and 
associated symptoms must be investigated. Symptoms 
are often nonspecific. However, some may point to a 
diagnosis. One study found that women with endome- 
triosis more commonly report “throbbing, gnawing 
and dragging pain to the legs.” Those found at laparos- 
copy to have deep disease more commonly reported 
“shooting rectal pain” and “a sense of their insides 
being pulled down.”** 

Understanding any associated urinary, gas- 
trointestinal, and sexual symptoms is important. 
Dyspareunia as a specific form of CPP is discussed 
in depth elsewhere in this text. Patients with pelvic 
pain, even whose primary etiology does not seem 
to be gynecologic, can experience pain related to 
her menses. Another dimension of the interview is 
understanding the impact of the pain on the patient’s 
ability to function. Questionnaires are useful tools to 
augment the evaluation. They should not replace an 
in-depth history, but may help to capture and eluci- 
date symptoms. A visual analog scale is also a useful 
tool to quantify and follow pain. Many advocate that 
patients use body maps (Figure 16-2) to illustrate 
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Table 16-3 History of Present Illness? 
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Where is the pain/discomfort? 

What is the quality or character of your pain? 

How much does it hurt? 

Do you have pain with your periods? Is this the same as your usual pain or different? 
Does your pain worsen during your period? Before or after? 

Is there any cyclic pattern to your pain? Other pattern? Is your pain constant or intermittent? 
When and how did your pain start and how has it changed? 

What makes your pain better or worse? 

Do you have pain with intercourse? During penetration or with deep thrusting? 

Does pain continue after intercourse? Does intercourse trigger the pain you usually have? 
Have you ever had a sexually transmitted infection or pelvic inflammatory disease? 

What form of birth control do you use? What have you used in the past? 


. What testing and treatments have you had for your pain? Have any of the treatments worked? 
. How has the pain affected your quality of life? 

. What do you believe is the cause of your pain? 

. What other symptoms or health problems do you have? 

. Are you using any drugs or alcohol? 


Adapted from Ref.”*. 


FIGURE 16-2 Body/pain map from International Pelvic Pain Society. (© April 2008. The International Pelvic Pain Society. 


Pain maps 
Please shade areas of pain and write a number from 1 to 10 at the site(s) of pain (10 = most severe pain imaginable). 


Vulvar/Perineal pain 
(pain outside and around the vagina and anus) 


If you have vulvar pain, shade the painful areas 
and write a number from 1 to 10 at the painful 
sites (10 = most severe pain imaginable). 


Is your pain relieved by sitting on a commode 
seat? Yes No 


Right Left 


Left Right Right Left 


www.pelvicpain.org.) 


What does your pain feel like? 


Moderate Severe 


Throbbing |O 1 2 3 
Shooting 0 1 2 3 
Stabbing 0 1 2 3 
Sharp 0 1 2 3 
Cramping |O 1 2 3 
Gnawing 0 1 2 3 
Hot-burning | 0 1 2 3 
Aching 0 1 2 3 
Heavy 0 1 2 3 
Tender 0 1 2 3 
Splitting 0 1 2 3 
Tiring- 0 1 2 3 
exhausting 

Sickening (0 1 2 3 
Fearful 0 1 2 3 
Punishing- | 0 1 2 3 
cruel 


FIGURE 16-3 Short form of McGill Pain Questionnaire. 
(Reprinted with permission from Ref.” Copyright Ronald 
Melzack, 1970, 1984.) 


pain. This will help elicit multiple areas of pain if 
present or if pain is in a dermatomal or myotomal 
distribution versus a less distinct distribution more 
typical of visceral pain. The short form of the McGill 
Questionnaire (Figure 16-3) has been used for many 
years in patients with CPP.” The International 
Pelvic Pain Society has a form that can be down- 
loaded from their Web site that includes a patient 
self-assessment form as well as a history and physi- 
cal examination form for physicians (http://www. 
pelvicpain.org/resources/handpform.aspx). 


Interstitial Cystitis/Painful 
Bladder Syndrome 


Once again, a detailed and complete history and 
physical is critical to the assessment of patients with 
the possible diagnosis of IC. Common symptoms are 
depicted in Figure 16-4. Other common symptoms 
include the sensation of “bladder spasms,” suprapubic 
pressure, and dyspareunia.” Patients often report that 
they have had multiple urinary tract infections with 
negative urine cultures. 
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FIGURE 16-4 Symptoms of IC/PBS. 


The history of present illness must include the 
nature of the pain or discomfort, urinary symptoms, 
and duration and progression of symptoms. Patients 
with IC often describe episodes of increased pain or 
worsened urinary frequency commonly referred to as 
“flares.” It is important to elucidate any exacerbat- 
ing factors or “triggers” of symptoms as well as any- 
thing they have found that alleviates symptoms. Any 
history of bowel or sexual symptoms should also be 
obtained. Getting a general idea of fluid intake and 
intake of common bladder irritants is useful. As is true 
with chronic pain patients in general, it is likely that 
the IC patient has seen doctors prior to seeing you, 
so a thorough history of any testing or treatments, as 
well as records of these if possible, should be sought. 
As always, a complete medical, surgical, and obstetric 
and gynecologic history will be informative, particu- 
larly in guiding evaluation for other possible diagnoses 
that may be causing or contributing to the symptoms. 
For example, patients who have had prior abdominal 
or pelvic surgery may warrant different testing than 
one who has not. Patients may also have other chronic 
pain disorders or autoimmune diseases that need to be 
considered. 

There are several questionnaires specifically used 
to assess IC symptoms including the O’Leary—Sant 
Interstitial Cystitis Symptom and Problem Index, the 
Pelvic Pain and Urgency/Frequency symptom scale 
(PUF Questionnaire, Figure 16-5), and the University 
of Wisconsin Interstitial Cystitis Scale. The PUF 
Questionnaire was designed as a screening tool, and 
the O’Leary—Sant was designed as an outcome mea- 
sure (Figure 16-6).*’ These questionnaires can be help- 
ful to capture and follow symptoms but cannot be 
used alone for diagnosis. 


Vulvodynia 


The history of present illness in women complaining 
of vulvar pain should be as detailed as possible to help 
distinguish subsets discussed earlier (eg, localized, 
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Pelvic pain and urgency/frequency 
patient symptom scale 


Please circle the answer that best describes how you feel for each question. 


Symptom Bother 


score score 

1 | How many times do you go to the es S £ z 

bathroom during the day? om ey dae a EENE 
2 | a. How many times do you go to 

the bathroom at night? © 2 3 Gap 

b. If you get up at night to go to Never ; 

the bathroom, does it bother you? bothers Clecesanaly) | Usually | Aweys 
3 |a. Do you now or have you ever 

had pain or symptoms during Never | Occasionally | Usually | Always 

or after sexual intercourse? 

Balas pam omurgenevioyven meca Never | Occasionally | Usually | Always 

you avoid sexual intercourse? 
4 | Do you have pain associated with 

your bladder or in your pelvis 

(vagina, labia, lower abdomen, Never | Occasionally | Usually | Always 

urethra, perineum, testes, or 

scrotum)? 
5 |a. If you have pain, is it usually Mild Moderate | Severe 

b. Does your pain bother you? Never | Occasionally | Usually | Always 
6 | Do you still have urgency after : 

going to the bathroom? Never | Occasionally | Usually | Always 
7 |a. If you have urgency, is it usually Mild Moderate | Severe 

b. Does your urgency bother you? Never | Occasionally | Usually | Always 
8 | Are you sexually active? 

Yes No. 
Symptom score = 
(1, 2a, 3a, 4, 5a, 6, 7a) 
Bother score = 
(2b, 3b, 5b, 7b) 


Total score (Symptom score + Bother score) = 


Total score ranges from 1 to 35. 
A total score of 10-14 = 74% likelihood of positive PST; 15-19 = 76%; 20 or above = 91% likelihood of positive PST. 


FIGURE 16-5 PUF Questionnaire. (Reproduced from Ref.” © 2000 C. Lowell Parsons, MD.) 


generalized, provoked, unprovoked, or mixed). Elic- 
iting provoking factors, quality, location, and duration 
of pain is essential. 


Physical Examination 


The physical examination will also be extensive, keep- 
ing in mind all the various organ systems potentially 
involved. The examination must be performed gen- 
tly and carefully because it is likely to be painful and 
stressful for the patient. She may need time to recover 
between portions of the examination. The goal of the 


examination is to determine if there is any obvious 
pathology but also to get a better understanding of 
the anatomic location of the pain. If the pain can be 
replicated by certain maneuvers during the examina- 
tion, this may shed light on the underlying processes. 
Throughout the examination whenever pain or ten- 
derness is elicited, the patient should be asked how 
that pain compares in quality and intensity with the 
pain she usually feels. 

The patient’s general demeanor can be telling, 
regarding psychological and physical status. Assessing 
posture and gait may give clues to musculoskeletal 
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Interstitial cystitis symptom index: 


Q1. During the past month, how often have you felt the strong need to urinate with little or no warning? 


. Not at all 

. Less than one time in five 
. Less than half the time 

. About half the time 

. More than half the time 

. Almost always 


akwon-o 


Q2. During the past month, have you had to urinate less than 2 h after you finished urinating? 


. Not at all 

. Less than one time in five 
. Less than half the time 

. About half the time 

. More than half the time 

. Almost always 


akwon_o 


Q3. During the past month, how often did you most typically get up at night to urinate? 


. None 

. Once 

. Two times 

. Three times 

. Four times 

. Five or more times 


akwon--o 


Q4. During the past month, have you experienced pain or burning in your bladder? 


0. Not at all 

1. A few times 

2. Almost always 
3. Fairly often 

4. Usually 


Add numerical values: 
Interstitial cystitis problem index: 


During the past month, how much has each of the following been a problem for you: 


Q1. Frequent urination during the day? 


0. No problem 

1. Very small problem 
2. Small problem 

3. Medium problem 
4. Big problem 


Q2. Getting up at night to urinate? 


0. No problem 

1. Very small problem 
2. Small problem 

3. Medium problem 
4. Big problem 


Q3. Need to urinate with little warning? 


0. No problem 
1. Very small problem 
2. Small problem 
3. Medium problem 
4. Big problem 

Q4. Burning pain, discomfort, or pressure in your bladder? 
0. No problem 
1. Very small problem 
2. Small problem 
3. Medium problem 
4. Big problem 


Add numerical values: 


FIGURE 16-6 O'Leary-Sant Interstitial Cystitis Symptom and Problem Index. (Reproduced from Ref.” © 2000 C. Lowell 


Parsons, MD.) 
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issues contributing to pain. Abnormal posture over 
time can cause weakening of some muscles and strain 
of others. This can lead to imbalances, instability, and 
increased tone and tenderness. Exaggerated lumbar 
lordosis and thoracic kyphosis is often referred to as 
the “pelvic pain posture.”! It is not clear if these are 
adaptive because of long-standing pain or contribu- 
tory to pain. Assessment of the patient’s back may 
also lead to clues regarding the etiology of the pain. 
Scoliosis, spinal tenderness, and sacral iliac joint 
tenderness can be sources of pain referred to the 
abdomen/pelvis. 

Perform the abdominal, pelvic, and rectal examina- 
tion in a systematic manner. With the patient supine, 
examine the anterior abdominal wall including the 
inguinal area bilaterally; perform visual inspection and 
then gentle and deep palpation to look for hernias and 
trigger points. Bony tenderness of the pubic bones 
should also be assessed. The traditional aspects of 
the abdominal examination should not be neglected. 
Maneuvers that may help locate and characterize pain 
include Valsalva or tensing of the abdominal wall by 
having the patient lift her head or legs. The latter tech- 
nique is called the Carnett test when done in conjunc- 
tion with palpation of tender points. Exacerbation 
of pain with this motion indicates myofascial pain. 
Abdominal myofascial pain syndrome is severe pain 
originating from points within the muscle or fascia. 
The proposed mechanisms of abdominal myofascial 
pain syndrome include a precipitating factor such as 
muscle wasting and ischemia, visceral pain referral, 
poor posture, and structural degradation of bones and 
joints that somehow leads to release of substances that 
stimulate nociceptors, which in turn increase acetyl- 
choline release. This leads to a cycle of muscle spasm 
and pain.*® 

The patient can then be examined in lithotomy 
position. Perform a visual examination of the exter- 
nal genitalia noting any skin changes, lesions, changes 
in architecture, or discharge. Sensory testing of S2—4 
can be performed by asking the patient to differentiate 
between sharp and dull touch. Bulbocavernosus and 
anal wink reflexes can also be tested. To specifically 
look for signs of vulvodynia, inspect the vestibule and 
use light touch with a cotton swab to elicit tenderness. 
A diagram can be used to record findings. Allodynia 
of the vestibule is consistent with localized, provoked 
vulvodynia. If there are any changes or lesions of the 
vulvar skin, a biopsy should be planned. Colposcopic 
examination of the vestibule and vulva may be useful. 

Prior to a speculum examination, it may be helpful 
to perform a single digit examination of the introitus, 
noting tenderness and spasm of this area. Palpation of 
the levator ani and coccygeus may reveal trigger points 
or overall increased tone and sensitivity. The piriformis 
and obturator internus should also be palpated. The 


anterior vaginal wall at the level of the bladder and 
urethra should be individually palpated for tenderness, 
masses, induration, or foreign body, for example, mesh 
erosions from a prior surgery. Single digit palpation of 
the cervix and fornices may elicit more specific pain 
than the bimanual examination.”* 

A traditional speculum examination will allow 
inspection of the vagina and cervix. Swabs can be taken 
for testing for gonorrhea, Chlamydia, and Trichomonas. 
Wet mounts of vaginal discharge should be examined 
under microscopy for bacterial vaginosis or vaginal 
candidiasis as needed. Tenderness of the vaginal cuff 
or cervix can be assessed with light touch with a cotton 
swab. Bimanual examination can then be done in the 
usual manner. A rectovaginal and rectal examination 
is also important to look for tenderness, lesions, hard 
stool in rectum, or nodularity associated with endome- 
triotic implants. 

Additional needed testing is based on the patient’s 
history and examination findings. It is common for 
women to see many providers for her symptoms, so 
she may have had some testing done recently, and 
these results should be obtained. Any prior operative 
notes must be reviewed. Patients need to be counseled 
that testing may not be conclusive. 


Diagnostic Tools: Diaries, Laboratory 
Tests, Imaging Procedures 


Diagnostic tests can be helpful in diagnosing the eti- 
ology of CPP or, more commonly, excluding causes. 
Perhaps the greatest value of testing is to gain a better 
understanding of a patient’s symptoms and functional 
status. Testing should be considered carefully and pur- 
sued if it could alter treatment. 

Diaries are very helpful because the chronic but 
often variable nature of the pain can make it diffi- 
cult for patients to recall factors that worsen or alle- 
viate pain or other patterns that may exist. They also 
allow the patient to be involved in her own diagnosis 
and care. Again, objective evidence of disease is not 
the norm in CPP, so the patient’s subjective assess- 
ment is important. A voiding diary consists of track- 
ing the amounts of liquid consumed and urine voided. 
It can be amended to account for pain or other uri- 
nary symptoms such as incomplete emptying. For 
premenopausal women who notice some relationship 
of their pain to their menstrual cycle, a diary of their 
menses including first and last days, some measure of 
blood flow, and associated pain is helpful. In patients 
with IC/PBS there is a known association with food 
and drink, so food diaries can be very helpful. Patients 
should track all foods and beverages as well as any 
symptoms of pain. 

Urinalysis and urine culture should be performed if 
there are any urinary, bladder, or urethral complaints. 


Genital cultures in sexually active women to test for 
sexually transmitted organisms such as Trichomonas, 
Gonorrhea, and Chlamydia should be performed if 
indicated. If genital herpes is suspected, any active 
lesions should be cultured and serology sent. A com- 
plete sexually transmitted infection panel should be 
sent to women with risk factors for exposure. Patients 
with hematuria or other risk factors for bladder can- 
cer including history of smoking, exposure to organic 
dyes, and age over 50 should have urine cytology per- 
formed as well as cystoscopy. Cystoscopy will be fur- 
ther discussed below. 

Pelvic ultrasound is useful in excluding the pres- 
ence of uterine or adnexal masses. Presence of an 
endometrioma on ultrasound may be evidence 
of endometriosis as the cause of pain. Computed 
tomography may be indicated if there is concern for 
a gastrointestinal process or to confirm suspicion of 
a hernia. Magnetic resonance imaging has become 
more common and is better suited for investigating 
certain pelvic pathology, such as urethral diverticu- 
lum. It can also be used to image deep, infiltrating 
endometriosis. There is some preliminary evidence 
that functional cine MR imaging is able to visualize 
adhesions.*® MRI is commonly used to evaluate the 
spine and this may be warranted in patients who have 
a component of hip or low back pain or symptoms 
suspicious for a neuropathy. 

Diagnostic laparoscopy has long been used to inves- 
tigate complaints of pelvic pain. It is considered the 
gold standard for diagnosis of endometriosis. Forty 
percent or more of all laparoscopies performed by 
gynecologists are for CPP. The lesions that could 
contribute to pelvic pain not seen well with imaging 
but that can be seen at laparoscopy include endome- 
triotic implants and adhesions. However, many pain 
conditions cannot be diagnosed by laparoscopy, and 
it is estimated that in 55% of women who undergo 
diagnostic laparoscopy, no pathological cause can be 
identified.*° Laparoscopy in women with CPP reveals 
endometriosis in 33%, adhesions in 24%, and no 
pathology in 35%.*! Laparoscopy also affords the sur- 
geon the chance to biopsy and ablate endometriotic 
implants and lyse adhesions if found. Biopsy and his- 
tologic confirmation of endometriotic implants is still 
the gold standard for diagnosis of endometriosis. Pain 
mapping can be performed during laparoscopy with 
the patient under local anesthesia. The goal is to iden- 
tify sources of pain that may not be obvious by visual 
inspection alone. There is currently no evidence that 
this technique improves diagnosis or outcomes, but it 
continues to be investigated.! One must keep in mind 
that laparoscopy is a surgical procedure and has risks. 
Minor complications occur in 3% of procedures, while 
major complications, such as bowel injury, are much 
less common at a rate of 0.24%.? 
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Cystoscopy is indicated if there is hematuria, any 
history of risk factors for bladder cancer including 
exposure to organic dyes, smoking, age over 50, or his- 
tory of pelvic surgery that is concerning for potential 
involvement of the bladder. This can be performed in 
the office. Cystoscopy with hydrodistention is a diag- 
nostic test designed to look for signs of IC and can also 
be therapeutic, but must be performed under anesthe- 
sia. This test involves filling the bladder at a pressure 
of 60 to 80 cm H,O to anesthetic capacity and then 
surveying the bladder after a few minutes of distention 
at this volume. Findings consistent with interstitial/ 
cystitis include bloody terminal effluent (when drain- 
ing the bladder after distention, the fluid is bloody), 
glomerulations or petechiae, cracking of the mucosa, 
Hunner ulcers, and decreased capacity. Hunner ulcers 
may be evident even without hydrodistention. The 
absence of any of these does not rule out IC/PBS. 

An intravesical potassium sensitivity test can be 
performed in the office in patients suspected to have 
IC. During this test, the patient’s bladder is initially 
instilled with 40 mL of sterile water, and her pain is 
assessed in a standardized manner using a Likert or 
visual analog scale. Other symptoms such as urgency 
should also be elicited. The bladder is emptied and then 
instilled with 40 mL of 40 mEq KCI/100 mL water, 
and pain and symptoms again assessed. Approximately 
80% of patients with IC will have pain with potassium 
instillation, although a negative test does not prove the 
absence of IC/PBS.” Since this test can cause severe 
pain without definitive diagnostic or prognostic value, 
many do not recommend its routine use American 
Urological Association (AUA) Guidelines. Providers 
administering this test should be prepared to withdraw 
potassium solution and instill an anesthetic “rescue” 
solution (heparin 40,000 U, 8-10 mL 2% lidocaine, 
4 mL 8.4% sodium bicarbonate). Alternatively, 
in lieu of a potassium sensitivity test, an anesthetic 
bladder challenge using the solution described above 
can be instilled. If the patient’s pain is relieved, this 
is suggestive of IC. Again, absence of pain relief is 
nondiagnostic. 

Multichannel urodynamics may be performed if the 
patient has predominantly overactive bladder symp- 
toms or prominent complaints of voiding dysfunction. 
Multichannel urodynamics in a patient with IC would 
likely show early first sensation, low bladder capacity, 
and decreased compliance. A poor flow pattern would 
suggest inability to relax pelvic floor muscles due to 
levator spasm. 

If the patient’s symptoms are consistent with IBS 
or she has severe constipation, diarrhea, or defecatory 
dysfunction, referral to a gastroenterologist is war- 
ranted. IBS is a functional bowel disorder character- 
ized by chronic pain, constipation, and/or diarrhea.! 
Table 16-4 gives the Rome III criteria for IBS. A history 
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Table 16-4 Rome Ill Criteria for Irritable Bowel 
Syndrome 


C1. Irritable bowel syndrome 

Diagnostic criterion* 

Recurrent abdominal pain or discomfortt at least 

3 d/mo in the last 3 mo associated with 

two or more of the following: 

1. Improvement with defecation 

2. Onset associated with a change in frequency 
of stool 

3. Onset associated with a change in form 
(appearance) of stool 


*Criterion fulfilled for the last three months with symptom onset at least 
6 months prior to diagnosis. 

™Discomfort" means an uncomfortable sensation not described as 
pain. In pathophysiology research and clinical trials, a pain/discomfort 
frequency of at least two days a week during screening evaluation is 
recommended for subject eligibility. 

Adapted from Ref.'. 


of rectal bleeding or bloody stool that has not been 
evaluated must prompt consultation with gastroenter- 
ology or colorectal surgery. Depending on the patient’s 
complaints, they may perform colonoscopy. Other 
tests used by gastroenterologists to evaluate pain asso- 
ciated with abnormal bowel movements include defe- 
cography and intestinal transit studies. 


TREATMENT 


General Principles of Care 


Treating women with CPP can be challenging because 
(1) there may be multiple possible underlying condi- 
tions, (2) symptoms are frequently nonspecific, (3) 
the pathophysiology is not completely understood, 
and (4) the psychological impact of the pain can be 
far-reaching. Open discussions about expectations are 
critical. The patient should be counseled that she is 
facing management of an ongoing condition rather 
than a cure. Frequent affirmation of her symptoms 
will assure the patient that you consider her experi- 
ences to be real and serious. The goals of managing 
pain should be (1) to alleviate pain as much as possible 
to allow the patient to function, (2) to prevent or mini- 
mize episodes of severe pain, and (3) to improve her 
quality of life. It is crucial to educate the patient about 
what is known about her condition and what is not and 
about any self-care resources available. 

Because of the multifaceted nature of CPP, a 
multidisciplinary approach is often necessary and 
advocated by many.” In one randomized trial, an inte- 
grated approach that treated the organic, environmen- 
tal, dietary, and psychological dimensions of CPP was 
more effective at reducing pain than an approach where 


dimensions were treated independently.** There must 
be communication between providers and coordina- 
tion of care. The nature and severity of the patient’s 
pain may change and may involve organ systems 
previously uninvolved. This demands that her health 
care providers continually evaluate her symptoms and 
treatments. All providers should be actively involved 
and aware of such changes. Other medical conditions 
such as autoimmune diseases, other chronic pain syn- 
dromes, and depression are common diagnoses among 
women with CPP.” These conditions may impact 
pain symptoms, efficacy of treatment, or even ability 
to employ certain treatments. The providers caring for 
the patient for her other medical problems are part of 
her CPP care as well. Keep in mind that patients who 
seek alternative therapies will also have nonphysician 
providers. The battle against CPP is one with many 
fronts, and therefore requires a great deal of coordina- 
tion and communication. 


NONSURGICAL TREATMENT 


There are several medical therapies available for CPP 
depending on the underlying etiology or etiologies. 
If there is no known cause, treatments are aimed at 
the pain directly. Again, because of the expansive dif- 
ferential diagnosis, not all possible treatments will be 
discussed. 


Endometriosis 


If endometriosis is the cause of pelvic pain, oral con- 
traceptives are often advocated as first-line treatment, 
although data are limited. A trial comparing OCPs 
with goserelin showed comparable relief of chronic 
pain, but goserelin was more effective in treatment of 
dysmenorrhea. Oral contraceptive pills used after 
surgical excision of endometriomas can reduce recur- 
rence and severity of dysmenorrhea but not recur- 
rence of dyspareunia or CPP.” Regardless of etiology, 
if the patient has symptoms that worsen around the 
time of menses, using continuous OCPs to decrease 
number of menstrual cycles may be helpful.? There 
are substantial data to support the efficacy of gonad- 
otropin-releasing hormone agonists in treating pain 
associated with endometriosis.! A Cochrane review 
found GnRH agonists to be more effective than pla- 
cebo at relieving endometriosis-associated pain.*® In 
the United States, the GnRH agonists available are 
leuprolide, goserelin, and nafarelin. These analogs 
work to suppress the hypothalamic-pituitary axis 
leading to decreased levels of luteinizing hormone 
and follicle-stimulating hormone that in turn leads 
to decreased ovarian stimulation and estradiol lev- 
els. The side effects are menopausal symptoms and 


bone loss with long-term use, but they can be allevi- 
ated with estrogen and progesterone add-back ther- 
apy without substantial decrease in efficacy. One trial 
investigated empiric treatment of GnRH agonists in 
CPP patients suspected to have endometriosis. The 
authors found that GnRH agonists were equally effi- 
cacious in women with endometriosis and those in 
whom endometriosis was never diagnosed. This may 
be evidence that other causes of CPP such as IC and 
IBS are influenced by the menstrual cycle and ovar- 
ian hormones. Medroxyprogesterone acetate can also 
be used in women with pain from endometriosis or 
pelvic congestion. There is some evidence that the 
levonorgestrel-releasing intrauterine system can be 
used to treat CPP, endometriosis, adenomyosis, and 
dysmenorrhea.” 

There have been trials of acupuncture in the treat- 
ment of dysmenorrhea and endometriosis that found 
it to be more effective than placebo at treating pain.! 


Vulvodynia 


There are very minimal data to guide the treatment 
of vulvodynia. As with any chronic pain condition, 
education of the patient and management of expec- 
tations is critical. Any specific causal vulvar lesions 
found should be treated. Patients should stop using 
any agents that might be irritating to the skin of the 
vulva. They should be discouraged from excessive 
washing, douching, use of alcohol-based cleansers, 
using scented soaps, sanitary pads, or feminine sprays, 
waxing, shaving, or using hair removal lotions. Other 
possible irritants include clothing detergent or fabric 
softener, some lubricants, and tight clothing.” Patients 
should be active in the process of determining what 
may be irritating to them. 

It has been theorized that high levels of oxalate in 
the urine can contribute to the pain of vulvodynia, and 
therefore low-oxalate diets and calcium supplements 
to neutralize urine oxalates have been advocated by 
some.” However, these findings have not been sub- 
stantiated, and many experts do not recommend any 
specific dietary modification for vulvodynia.*”? 

Several topical medications have been used to treat 
vulvodynia. Topical lidocaine for general relief of pain 
has been used. Topical anesthetics such as Xylocaine 
2% jelly and lidocaine 5% ointment applied prior 
to intercourse are often prescribed to decrease pain 
with sex. The latter can cause transient burning when 
applied but is a more potent anesthetic. Studies have 
found application of lidocaine effective for improv- 
ing patients’ ability to have sexual activity.” Patients 
should be counseled that their partners can experi- 
ence numbness when in contact with the lidocaine 
gel. Condoms may help with this, but care must be 
taken not to introduce an additional irritant such as a 
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spermicide or latex. Lidocaine toxicity is a very small 
but possible risk. 

Because of some evidence that estrogen receptors 
may be downregulated in women with vulvodynia, 
estrogen application to the vulva and vagina has been 
used even in premenopausal women.” Capsaicin has 
not been conclusively shown to help and can cause 
intense burning, so should be used with caution if at 
all. Topical nitroglycerin has also been reported as a 
treatment, but headache was significant. Compounded 
topical 6% gabapentin has been shown to improve 
pain in women with vulvodynia.*® 

Treating neuropathic pain is a mainstay of vulvo- 
dynia treatment, and tricyclic antidepressants are used 
commonly. Amitriptyline should be started at a very 
low dose of 10 mg nightly and titrated up as toler- 
ated to symptom control to 150 mg. Drowsiness and 
fatigue are common. Other possible side effects include 
constipation, dry mouth and eyes, blurred vision, uri- 
nary retention, and confusion. Selective serotonin and 
norepinephrine reuptake inhibitors venlafaxine and 
duloxetine have been used to treat vulvodynia. These 
also should be started at a low dose and titrated up. If 
they are stopped, they should be weaned down and not 
discontinued suddenly.*° 

Gabapentin has been used for many forms of neuro- 
pathic pain, and may be a good option for vulvodynia 
patients who have failed tricyclic antidepressants, or 
could be used in combination with low-dose tricy- 
clic antidepressants in patients who see some benefit 
from low dose and cannot tolerate further uptitration 
of the dose. Gabapentin is generally given in doses 
divided three times per day; total daily dosage is 300 to 
3,600 mg with a maximum of 2,700 mg in the elderly. 
Drowsiness, dizziness, and fatigue can be side effects. 
Pregabalin has also been used to treat vulvodynia.*”° 

Pelvic floor physical therapy is useful in the treat- 
ment of vulvodynia for the same reason as in many 
forms of CPP. There can be associated musculoskel- 
etal pain and dysfunction that may be contributing to 
the pain of vulvodynia or be a result of the chronic 
pain. Women with vulvodynia are more likely to have 
increased muscle tension but weakness of their pel- 
vic floor.® Physical therapy can be used to assess and 
exercise the muscles of the pelvic floor and pelvic gir- 
dle. Soft tissue manipulation and myofascial release as 
well as bladder and bowel retraining when applicable 
can be performed. Transcutaneous electrical nerve 
stimulation (TENS) has been investigated in two stud- 
ies that did show improvement in vulvar pain and this 
may be an option for some patients.®! Injections into 
the vestibule, perineal body, and levator ani have also 
been described. There is great interest in using botuli- 
num toxin A to treat vulvodynia, but there are conflict- 
ing data regarding its efficacy and the optimal dosing 
and injections sites remain unknown. © 
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Interferon-alpha has been injected circumferentially 
at the vestibule for vulvodynia with some success. This 
was originally used because there was thought to be an 
association of HPV with vulvodynia. This is no longer 
widely accepted, but IFN-a may still be useful because 
natural killer cells may be depressed in patients with 
vulvodynia.® In addition to these management strate- 
gies and treatments, counseling for the patient and her 
partner regarding sexual function will be valuable in 
managing the pain associated with sex and its impact 
on sex. As with all chronic pain syndromes, treatment 
of coexisting psychiatric disease and psychological 
sequelae of pain is essential in treating vulvodynia. 


Interstitial Cystitis/Painful 
Bladder Syndrome 


There are numerous nonsurgical treatments for IC/ 
PBS. Patients are likely to require a combination of 
therapies. All patients should be offered conserva- 
tive treatment with behavioral modification that can 
include dietary changes, stress reduction techniques, 
and bladder retraining. In 2007, Shorter et al. pub- 
lished a study in which patients with a diagnosis of IC 
were surveyed about symptoms associated with 175 
different foods and beverages. Over 90% of women 
reported some symptoms associated with dietary 
intake. Commonly cited items were coffee, tea, soda, 
citrus, alcohol, hot peppers, artificial sweeteners, and 
tomatoes. A study by Warren et al. found that 97% of 
women with IC/PBS described pain that “worsened 
with certain food or drink and/or worsened with blad- 
der filling and/or improved with urination.”®’ However, 
dietary triggers are highly variable among patients. 
Patients can undertake an elimination—challenge diet 
that involves eliminating all possible trigger foods and 
beverages based on lists of foods reported by these 
studies or IC patient groups or based on the patient’s 
own experience. Reintroduction of foods/beverages is 
accomplished by adding back food or drink one by one 
with a 48-hour wait to see if they evoke symptoms. The 
ICA Web site has helpful information to guide patients 
with these modifications: www.ichelp.org. Patients 
who are fluid restricting in response to persistent urge 
to void may need to increase hydration. Many patients 
drink cranberry juice for “urinary health” or because 
they believe their symptoms are caused by a urinary 
tract infection. This may actually be exacerbating IC/ 
PBS symptoms. The patient’s voiding and food diary 
will also guide this process of dietary modification. 
Stress relief practices such as meditation, imagery, and 
deep breathing may be recommended. Bladder retrain- 
ing may be employed to change voiding behaviors by 
having the patient methodically suppress the urge to 
void in gradual increments. In a randomized, double- 
blind, placebo-controlled trial of amitriptyline versus 


placebo, all subjects participated in a standardized 
education and behavioral modification program. This 
included education about the bladder, voiding strate- 
gies, fluid management, bladder training, and avoid- 
ance of food and drinks commonly thought to worsen 
symptoms. Forty-five percent of patients in the pla- 
cebo group were moderately or markedly improved.® 

Several oral medications have been studied in the 
treatment of IC/PBS. Amitriptyline, a tricyclic antide- 
pressant, has been used to treat IC/PBS and other pain 
disorders. In the 2010 study by the Interstitial Cystitis 
Collaborative Research Network, amitriptyline did not 
improve global response assessment scores when com- 
pared with placebo. The subjects were mostly women 
(82%-—85%) and had had no prior treatment for IC/ 
PBS. All participated in the education and behavioral 
modification program. There was a subset of patients 
who were able to continue the amitriptyline to doses 
50 mg daily or greater, and data suggested greater effi- 
cacy than placebo, although this was inconclusive.®* 
An earlier randomized controlled trial found superior- 
ity of amitriptyline (titrating from 25 to 100 mg daily 
as tolerated) to placebo (63% vs 4% clinical improve- 
ment) at four months.® Observational studies have 
found similar efficacy of 50% to 64%.7°" Adverse 
events up to 80% were common in all of these stud- 
ies, but were generally mild and not life-threatening. 
Adverse events can significantly limit ongoing use or 
titration of the medication. Fatigue, somnolence, con- 
stipation, dry mouth, and headache were among com- 
monly reported side effects. 

Cimetidine is an H, blocker that has been used to 
treat IC/PBS. Antihistamines are thought to work by 
blocking histamines released by degranulating mast 
cells. There is only one RCT studying this medica- 
tion in this population, and cimetidine was found to 
be more effective than placebo at reducing suprapubic 
pain and nocturia at a dose of 400 mg twice daily after 
two months.’ Two small, observational studies found 
clinically significant improvement in approximately half 
of patients. Patients did not report adverse events.’*”* 

Hydroxyzine is an H, antagonist with the ability 
to block mast cell degranulation, and it is frequently 
used for IC/PBS, but there are limited and inconclu- 
sive data on its efficacy. Sant et al. performed a pilot 
clinical trial of combination therapy with hydroxyzine 
and pentosan polysulfate compared with placebo. 
They found clinical improvement in 40% of the med- 
ication group versus 13% in the placebo group that 
was not statistically significant, but the study was not 
powered to detect small differences in response.” A 
noncontrolled study found clinical improvement with 
hydroxyzine in IC/PBS patients who also had history 
of allergies.” There was a high rate of adverse events 
in both treatment and placebo groups and generally 
were not serious. 


® 


Pentosan polysulfate (Elmiron®) is the only oral 
medication FDA-approved for the treatment of IC. It is 
a heparinoid compound whose mechanism of action is 
not completely understood. The structural similarity of 
this medication to the GAGs of the bladder epithelium 
is thought to play a role in its ability to possibly restore 
this protective layer.” There have been seven random- 
ized trials of pentosan polysulfate; five trials compared 
this medication with placebo. Of these five trials, two 
found no difference between pentosan polysulfate and 
placebo.”’® Three trials found significant symptom 
improvement in 28% to 44% of patients taking pento- 
san polysulfate versus 13% to 15% of patients taking 
placebo.”**! Dosing in two of these trials was 100 mg 
three times daily, whereas in the study by Holm- 
Bentzen et al., which found no symptom improvement, 
patients were given 200 mg twice daily. Nickel et al. 
looked at various doses of pentosan polysulfate and did 
not find differences among 300, 600, and 900 mg daily 
dosages.*” Sairanen et al. compared pentosan polysul- 
fate with cyclosporine A and found 83% improvement 
in cyclosporine group versus 21% in the pentosan 
polysulfate group.®? Adverse events in these trials were 
reported at a similar rate (10%-—20%) in placebo and 
treatment groups, and were generally not life-threat- 
ening. Generally, pentosan polysulfate is administered 
three times daily and symptom improvement should 
not be anticipated for three to six months. Because of 
this, many recommend initiating other, faster-acting 
treatments when starting pentosan polysulfate. 

Several anticonvulsants including gabapentin and 
pregabalin are being used to treat IC. Data are very 
limited with no randomized trials. The same is true 
of SSRIs/SNRIs. An observational study of dulox- 
etine given for IC/PBS did not find improvement of 
symptoms.** 

Instilling chemical substrates and medications 
directly into the bladder has also been extensively 
employed in treating IC/PBS. However, data regard- 
ing efficacy are limited. A Cochrane review of bladder 
instillations found nine trials that met criteria. In these 
trials, the instillation solutions studied were resinifera- 
toxin (RTX), dimethyl sulfoxide (DMSO), bacillus 
Calmette-Guerin (BCG), pentosan polysulfate, oxy- 
butynin, and alkalinization of urine pH. 

Different instillations have different proposed 
mechanism of action. Instilling local anesthetic directly 
into the bladder is aimed at quick-onset pain relief. 
One randomized trial of lidocaine and 8.4% sodium 
bicarbonate versus placebo found significant improve- 
ment after anesthetic instillation. This relief was gener- 
ally short-term. Observational studies show efficacy as 
well. It is not clear if alkalinization improves efficacy, 
although it is thought to improve absorption of the 
solution into the bladder interstitium.” Alkalinization 
alone has not been shown to help with symptoms 
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and the optimal concentration of lidocaine is also not 
known.*° Some patients report urethral irritation, dys- 
uria, and bladder pain. 

DMSO is FDA-approved as an intravesical therapy 
for IC/PBS. Its mechanism of action is not well under- 
stood but it is thought to have anti-inflammatory, colla- 
gen-degrading, and muscle relaxant properties. Many 
patients have increased pain, urgency, and frequency 
initially that should improve with subsequent instilla- 
tions. This is thought to occur because of stimulation 
of nerves in the bladder interstitium and/or provoca- 
tion of degranulation of mast cells.” One randomized 
trial did show improvement after a series of four instil- 
lations at two-week intervals (87% vs 59%).5 A trial 
comparing DMSO with BCG instillation reported sig- 
nificant improvement in the DMSO group; however, 
only 47% of DMSO patients improved.** Efficacy rates 
in other studies were wide ranging, as were adverse 
event rates.” Bladder pain after instillation is common. 

RTX is a vanilloid receptor agonist thought to ini- 
tially excite pain-transmitting C fibers and then create 
a refractory and desensitized state.°° Two randomized 
trials found no significant difference between intra- 
vesical RTX and placebo, and pain was frequently 
reported in patients treated with RTX. This treatment 
is therefore not recommended.*? 

A Cochrane review of intravesical treatments for 
IC/PBS considered two randomized trials of BCG 
versus placebo and found no significant difference in 
response to pain. Improvement in symptom scores 
with BCG was significant in a meta-analysis of the two 
studies.® In the larger trial by Mayer et al. that included 
131 BCG patients and 134 placebo patients, 95% of 
all patients reported adverse events.” The authors of 
the AUA Guidelines for the Diagnosis and Treatment 
of IC/BPS considered these randomized trials as well 
as studies in which Propert and Mayer et al. followed 
these patients, and responses were not significantly 
different between BCG and placebo groups.**! Data 
did not demonstrate a reliable improvement in symp- 
toms with BCG instillation, and because of reports of 
serious adverse events and even death, they made the 
statement that “intravesical instillation of BCG should 
not be offered outside of investigational study set- 
tings”? (Figure 16-7). 


No Cause of CPP Identified 


A Cochrane review was performed evaluating treatment 
for CPP excluding patients with known endometrio- 
sis, primary dysmenorrhea, active pelvic inflammatory 
disease, or IBS. They found improvement of pain with 
both goserelin and medroxyprogesterone acetate, but 
goserelin had more long-lasting benefit.” 

In general, analgesics such as nonsteroidal anti- 
inflammatory drugs and acetaminophen can be used, 
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discomfort) perceived to be related to the urinary 
bladder, associated with lower urinary tract symp- 
toms of more than 6 wk duration, in the 

absence of infection or other identifiable causes 


IC/BPS: An unpleasant sensation (pain, pressure, 


The evidence supporting the use of neuromodulation, cyclosporine A, and BTX for IC/BPS is limited by 
many factors including study quality, small sample sizes, and lack of durable follow-up. None of these 
therapies have been approved by the US Food and Drug Administration for this indication. The panel 
believes that none of these interventions can be recommended for generalized use for this disorder, but 
rather should be limited to practitioners with experience managing this syndrome and willingness to 


provide long-term care of these patients postintervention. 


$ 


Basic assessment 
History 
Frequency/volume chart 
Postvoid residual 
Physical examination 
Urinalysis, culture 
Cytology if smoking hx 
Symptom questionnaire 
Pain evaluation 


First-line treatments 
General relaxation/stress 
management 
Pain management 
Patient education 
Self-care/behavioral modification 


Second-line treatments 
Appropriate manual physical 
therapy techniques 
Oral: amitriptyline, cimetidine, 
hydroxyzine, PPS 
Intravesical: DMSO, heparin, 
lidocaine 
Pain management 


Research trials 
— Patient enrollment as appropriate 


Dx urinary ! Treat and 
tract infection reassess 
Eee er ee ee 


Incontinence/OAB 

5 GI signs/symptoms 

Signs/symptoms of ! : A ; 

complicated IC/BPS | Microscopic/gross hematuria/ 
sterile pyuria 


—— lt Gynecologic signs/symptoms 


Clinical management principles 
Treatments are ordered from most to least conservative; 
surgical treatment is appropriate only after other treatment 
options have been found to be ineffective (except for 
treatment of Hunner lesions if detected) 
Initial treatment level depends on symptom severity, 
clinician judgment, and patient preferences 
Multiple, simultaneous treatments may be considered if in 
best interests of patient 
Ineffective treatments should be stopped 
Pain management should be considered throughout course 
of therapy with goal of maximizing function and minimizing 
pain and side effects 
Diagnosis should be reconsidered if no improvement w/in 
clinically meaningful time-frame 


> 
< Normal 


Consider: 

- Urine cytology 

- Imaging 

- Cystoscopy 

- Urodynamics 

- Laparoscopy 

- Specialist referral (urologic or 
nonurologic as appropriate) 


Treat as indicated 


Third-line treatments 


Sixth-line treatments 
Diversion w/ or w/out cystectomy 
Pain management 
Substitution cystoplasty 
Note: For patients with end-stage 
structurally small bladders, 
diversion is indicated at any time 
clinician and patient believe 


appropriate 


Cystoscopy under 

anesthesia w/ hydrodistension 
Pain management 

Tx of Hunner lesions if found 


Forth-line treatments 


Neuromodulation 
Pain management 


=y 


A 


at any point in treatment process 


Fifth-line treatments 
Cyclosporine A 
Intradetrusor BTX 
Pain management 


f 


FIGURE 16-7 American Urological Association Guideline: Diagnosis and Treatment of Interstitial Cystitis/Bladder Pain Syndrome. (From Ref.’ Copyright © 2010 


American Urological Association Education and Research, Inc.) 
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but it is likely that the patient has tried these. A sched- 
uled use of analgesics rather than using them on an 
as-needed basis can result in better pain control. Care 
should be taken when prescribing chronic NSAID use 
because of the possibility of gastrointestinal side effects 
or kidney damage. Patients also must be counseled not 
to take more than the prescribed doses of these medi- 
cations. High doses of acetaminophen can be hepato- 
toxic. Narcotics may be necessary for pain control in 
some patients, but are not the most effective treatment 
in many cases. Studies of narcotic use in other types 
of chronic pain suggest improved relief of pain with 
but not necessarily functional status. Fear of addiction 
is common among patients and providers, but rate of 
addiction has been shown to be low.! Patients with a 
history of addiction to alcohol or elicit drugs should 
be treated with caution. It is important that any patient 
receive narcotics from only one provider. A pain con- 
tract between the patient and provider should be signed 
specifying the type and dosing of medication, the rea- 
son for the medication, and agreement not to use more 
of this medication than prescribed. Urine testing may 
also be written into this contract. 

Other medications that are prescribed to treat 
many forms of chronic pain, which have already 
been discussed, are tricyclic antidepressants, gaba- 
pentin, pregabalin, and serotonin reuptake inhibi- 
tors. Neuropathic pain can be at least moderately 
relieved with tricyclic antidepressants and venlafaxine 
(SSNRI) in about one third of patients, although one 
fifth of patients will discontinue these medications 
because of side effects.°? One uncontrolled trial spe- 
cifically looked at the tricyclic antidepressant nortrip- 
tyline in women with CPP, and found improvement 
of pain, but half of the patients could not tolerate 
the side effects.°* One randomized trial evaluated the 
efficacy of sertraline in treating CPP and pain scores 
were not improved.” There is little evidence for use 
of antidepressants for CPP, but significant evidence 
for their use in other chronic pain. One trial found 
gabapentin alone or in combination with amitripty- 
line relieved pain more effectively than amitriptyline 
alone.” 


Musculoskeletal Causes 


Trigger points on the anterior abdominal wall, in the 
vagina, or in pelvic floor may be amenable to injections 
of local anesthetic. If local anesthetic injection relieves 
pain, a series of injections with anesthetic and cortico- 
steroids may provide long-term relief. Observational 
data have revealed that targeted injections are effective 
in 68% of patients with trigger point pain.! 

Physical therapy can be a very helpful adjunct to 
treating pelvic pain. Many patients with CPP will 
develop myalgia of the pelvic floor muscles. In some 
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cases, a levator ani myalgia or paradoxical puborectalis 
may be the cause of pain and pelvic floor dysfunction. 
Active relaxation of these muscles can be achieved 
via multiple modalities. Electrotherapy and manual 
release of myofascial trigger points can result in pain 
improvement in up to 70% of women in some studies.! 
Posterior tibial nerve stimulation and Botox injections 
of hypertonic levator muscles are other treatments that 
continue to be investigated. 


Psychiatric Causes/ 
Associated Conditions 


As previously mentioned, depression is common in 
women with chronic pain. Treating coexisting depres- 
sion is very important. Efficacy of treatment of pain 
is likely to be diminished in the setting of untreated 
depression. Of course, depression in itself can be 
a life-threatening disease and every effort should 
be made to encourage and facilitate its treatment. 
Psychotherapy may be helpful in women with CPP. 
Improvement in pain scores has been seen after 
counseling.” When referring women for psychiat- 
ric or psychological treatment, care must be taken 
to convey that this is an important part of treating 
her pain, and it is not to suggest that the pain is “in 
her head.” Her expressed consent must be obtained 
before coordinating such care. 

Support groups and self-help resources exist for 
women with CPP as well as for women with certain 
diagnoses (eg, IC, IBS, endometriosis). Validation 
of their experiences and empowerment to help one- 
self can have a positive impact. All patients should 
be screened for domestic violence, and appropriate 
resources should be made available if this is disclosed. 


SURGICAL TREATMENT 


Some but not all etiologies of CPP are amenable to 
surgical treatment. Surgical treatments for endome- 
triosis include laparoscopic resection or ablation of 
lesions and total hysterectomy and bilateral salpingo- 
oopherectomy. Laparoscopic treatment of endome- 
triotic lesions effectively treats associated pain. There 
is controversy about whether medical management 
should be attempted before laparoscopy in women 
suspected to have endometriosis. A Cochrane review 
of laparoscopy for pelvic pain associated with endo- 
metriosis found improvement of pain when compar- 
ing surgical treatment at time of laparoscopy with 
diagnostic laparoscopy alone. Few patients had severe 
endometriosis in these trials, so conclusions could not 
be drawn for that population.” 

It is estimated that between 10% and 18% of hyster- 
ectomies are performed for CPP. Data for efficacy of 
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hysterectomy in treating CPP are limited to observa- 
tional studies only. It is estimated that 75% of women 
with suspected gynecologic etiologies of pain will have 
improvement of pain at one year postoperatively. ! 


Vulvodynia 


Surgical treatment of vulvodynia is generally not con- 
sidered a first-line treatment. It is also generally reserved 
for patients with localized vulvodynia. There are many 
surgical techniques described in the literature. It can 
involve resecting only the painful area of the vestibule, 
excision of the entire vestibule including skin, mucosa, 
and vestibular glands, or perineoplasty in which all tis- 
sue of the perineum just anterior to the anal sphincter is 
resected that may denervate the vestibule. Within each 
of these approaches there are many reported variations. 
High success rates have been reported; however, ran- 
domized trials are lacking. In studies performed, suc- 
cess has been defined variably and complications are 
often not reported that makes results difficult to inter- 
pret.°®°§ Some complications include wound infection 
and dehiscence and vaginal stenosis. 

Ablation with CO, laser of portions of the vulva, 
usually the vestibule, has not been shown to be effec- 
tive. Studies of use of the KTP-Nd:YAG laser and 
pulsed dye laser demonstrate better efficacy. These 
modalities can promote collagen remodeling while 
destroying nerves and blood vessels that are abnormal 
in women with vulvodynia.°”! 


Interstitial Cystitis/Painful 
Bladder Syndrome 


Cystoscopy with hydrodistention, described above, 
can be used therapeutically as well as diagnostically 
for IC/PBS. This procedure can be performed under 
general or spinal anesthesia. Limited data have shown 
symptom improvement of 30% to 56% for up to 
three months, declining after that. Adverse events were 
not reported in these studies. 101-10 

Patients found to have Hunner ulcers can undergo 
destruction of these lesions with cautery, Nd/YAG 
laser, or steroid injection. Symptom improvement 
is reported to be long lasting (one to two years) at 
rates of 70% to 100%. However, this modality has 
not been evaluated in randomized controlled trials. 
Retreatment may be necessary, and patients must be 
made aware of this. In addition, there is some concern 
that laser treatment can lead to delayed bowel injury 
and perforation.’ 

Sacral neuromodulation using the InterStim device 
(Medtronic, Inc, Minnetonka, MN) is not FDA- 
approved for IC/PBS but is indicated for urgency and 
frequency. Data suggest that pain is also improved.!™ 
Pudendal nerve stimulation may also be an option.!” 


These modalities can be tested prior to permanent 
implantation, but patients must be counseled regard- 
ing the invasiveness of the procedures. 

Patients with severe, refractory disease can be 
offered cystoplasty or urinary diversion with or with- 
out cystectomy. However, pain can persist even after 
removal of the bladder, and pain in the diversion 
pouch has also been reported. Patient selection and 
counseling are crucial for these major surgeries, and 
providers experienced with these procedures in this 
patient population should be sought.®”” 


Musculoskeletal 


If specific findings indicate musculoskeletal cause of 
pain, certain directed therapies may be helpful. For 
areas of point tenderness, trigger point injections of 
anesthetic solution with or without steroids can be 
administered. If pain can be elicited in relation to a 
palpable scar, revision may help. However, the patient 
must be cautioned that surgical scar revision like any 
surgery can lead to further scar formation, and it is not 
predictable as to whether the pain will recur. If there is 
concern for abdominal wall hernia as a cause of pain, 
the patient should be referred for appropriate testing 
and surgical treatment. 


No Cause of CPP Identified 


Presacral neurectomy involves surgical resection of the 
superior hypogastric plexus. This treatment has been 
assessed in primary and secondary dysmenorrhea and 
is effective at alleviating midline menstrual pain. Its 
use in other CPP is unsubstantiated. Laparoscopic 
uterosacral nerve ablation has not been found to effec- 
tively treat CPP.*° 

Pelvic pain is often suspected to be due to adhe- 
sions in patients with a history of pelvic surgery or 
infection. Evidence for this is limited. Likewise, adhe- 
siolysis is unlikely to provide long-term relief because 
this scar tissue can re-form. The exception appears to 
be in patients with extensive adhesions of the bowel.'°° 
Implantable nerve stimulators have also been used in 
the management of CPP. Some studies have shown 
improvement in pain in patients with CPP with and 
without voiding symptoms.! Nerve stimulators at the 
level of S3 as well as the pudendal nerve are being 
studied. Neuromodulators implanted at higher levels 
can be used and are implanted by a neurosurgeon. 


Refractory Disease 


Most patients experience episodes of increased pain 
often referred to as flares. Flares may require specific 
treatment in addition to what is done to manage pain 
on a regular basis. Treatment for flares will depend on 
the underlying condition. 


As previously discussed, CPP is generally a long- 
term condition that must be managed. The nature of 
the pain can change as can other related symptoms 
and their impact on function. As symptoms arise or 
change, evaluations may need to be repeated. Providers 
must resist giving the patient a diagnosis or label that 
restricts treatment options. 
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Urinary Tract Infections 


Charlotte Chaliha 


INTRODUCTION 


Urinary tract infections (UTIs) are one of the most 
common clinical problems worldwide and can result in 
significant morbidity. They affect 50% of adult women 
in their lifetime and 25% to 30% will have a recur- 
rent infection.' The prevalence of UTI increases with 
age affecting 1% of female infants, 3% to 5% of adult 
women, and up to 50% of elderly men and women.? It 
is the single most common cause of nosocomial infec- 
tion associated with the use of indwelling catheters 
and can result in life-threatening sepsis.** Worldwide, 
it is estimated that 150 million cases occur per year? 
presenting a huge burden on health care resources. 

A UTI is defined as inflammation of the urinary 
tract due to microbial invasion of the urinary tract that 
presents as a number of clinical syndromes including 
cystitis, pyelonephritis, and urethritis. In this chapter 
we cover asymptomatic bacteriuria (ASB), urethritis, 
cystitis, pyelonephritis, and to a limited extent sexually 
transmitted diseases (STDs). 


Key Points 


e Asymptomatic bacteriuria is defined as the pres- 
ence of bacteria without associated inflammation 
in the urinary tract. 

e Cystitis and pyelonephritis are inflammations of 
the bladder and renal parenchyma usually caused 
by microbial invasion. 


Definitions: Bacteria may be present in the urinary 
tract without associated inflammation and this is 
termed ASB. Urethritis is inflammation of the urethra 
for which there are a wide variety of causes includ- 
ing microbial invasion (eg, STDs), trauma, fungal 
infection, and allergy. Cystitis and pyelonephritis are 
inflammations of the bladder and renal parenchyma, 
respectively, and are most frequently, but not always, 
caused by microbial invasion (usually by bacteria) 
(Table 17-1). Most infections are sporadic, occur in 
patients without identified comorbidities or anatomi- 
cal abnormalities of the urinary tract, and involve the 
lower urinary tract. In the 25% to 30% of women who 
develop UTI recurrence most cases are unrelated to 
an underlying anatomical or functional abnormality. +6 
A complicated UTI is a UTI associated with functional 
or anatomical abnormalities of the urinary tract that 
increase the risk of serious complications or treatment 
failure, such as conditions that cause obstruction or 
relative stasis of urinary flow. 


PATHOPHYSIOLOGY 


Natural History 


In children up to one year of age 1.1% of girls and 1.2% 
of boys may suffer a symptomatic UTI. In school-age 
children a UTI has been reported in 8% of girls and 
2% of boys.’ UTI in the neonate should be considered 
to be secondary to an underlying anatomical abnor- 
mality until proven otherwise.’ The sequelae of UTI 
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Table 17-1 Definitions of Bacteriuria 


Asymptomatic bacteriuria 


Bacteria present without inflammation 


Microbial presence 


Urethritis Urethral inflammation Sexually transmitted diseases 
Trauma 
Fungal infection 
Allergies 
Cystitis Bladder inflammation with bacteriuria Microbial invasion 
Pyelonephritis Renal inflammation with bacteriuria Microbial invasion 


in neonates and young children include pyelonephritis 
and renal scarring especially if infection has occurred 
before the age of five years; therefore, a thorough 
assessment is required in this age group. Vesicoureteric 
reflux is a significant etiological factor in the occur- 
rence of UTI in the young. 

Each year approximately 5% of women will pres- 
ent to their general practitioners with dysuria and fre- 
quency?’ and approximately half will have a UTI. The 
incidence of UTIs is more common in females than 
in males; it increases in females with age and with the 
onset of sexual activity. 

In the elderly, UTI prevalence is as high as 50% 
especially in those who are institutionalized.° In part, 
this high prevalence probably reflects comorbidities 
such as diabetes and the prevalence of risk factors such 
as urinary catheters. 

In young women a UTI can present as ASB, cys- 
titis, or pyelonephritis. The incidence of ASB in non- 
pregnant women is 4%—7%.'° In pregnancy, the risk 
of developing a symptomatic UTI is much higher and 
10% to 30% of women with ASB develop pyelonephri- 
tis. UTI during pregnancy has been associated with an 
increased risk of prematurity, perinatal mortality, and 
perinatal complications." 


Microbiology 


The majority of UTIs are caused by facultative bacte- 
ria and occasionally by fungi and viruses. These tend 
to originate from the gastrointestinal tract and ascend 
into the genitourinary system. Escherichia coli is the 
commonest organism and accounts for up to 70% of 
community-acquired infections.'” It is now recognized 
that the E. coli infection may not be of a single strain 
but of a number of subtypes of which subtypes 01, 02, 
04, 06, 07, and 075 are the most common agents caus- 
ing infection. The remainder of bacterial infections are 
predominantly caused by Staphylococcus saprophyti- 
cus, and a variety of gram-negative rods within the 
genus enterobacteriaceae. In hospital settings, approx- 
imately 50% of UTIs are caused by E. coli, 15% by 


Enterococcus, and the remainder by members of the 
enterobacteriaceae, Pseudomonas, Staphylococcus, and 
yeasts.'? Hospital-acquired UTIs are frequently asso- 
ciated with iatrogenic risk factors such as instrumen- 
tation, and also with patient comorbidities. Antibiotic 
resistance is a growing problem and more likely to 
complicate hospital-acquired UTI. A number of sexu- 
ally transmitted organisms such as Chlamydia tracho- 
matis and herpes can colonize the urinary tract causing 
symptoms of cystitis. 


Pathogenesis 


There are a number of host, iatrogenic, and bacterial 
factors that contribute to the pathogenesis of UTI. 
Foreign bodies such as urinary catheters are a major 
risk factor for infection through mechanisms that 
include urethral trauma, compromise of local immu- 
nity, and by providing protected niche(s) for microbial 
proliferation and a surface for biofilm production. 


Bacterial Virulence Factors 


The ability of bacteria to adhere to uroepithelial cells 
is a prerequisite for infection to occur. This adherence 
reduces the chance of the bacteria being cleared from 
the urinary tract during voiding. There are various fac- 
tors that promote adhesion, called adhesins; E. coli pos- 
sess surface organelles called pili that act as adhesins. 
These adhesins attach to complementary structures on 
the uroepithelial cell wall and act not only to promote 
infection but also to help promote growth and toxin 
production.'* There are many different types of adhe- 
sions such as type four pili, outer membrane proteins, 
curli, filamentous hemagglutinins, and adhesive pili. 
Other virulence factors that may facilitate infection are 
specific to each pathogen. These include the surface 
antigens on E. coli and hemolysins that are produced to 
help degrade cells and aerobactins that enhance iron 
uptake that encourages E. coli growth. 

Much of our understanding of UTI comes from the 
study of uropathogenic E. coli (UPEC). The type of 


pili of the different strains of UPEC may determine 
the site of disease in the urinary tract as they have spe- 
cific cell affinity.'? The virulence of UPEC has been 
attributed mainly to the presence of type one fimbriae, 
a mannose-binding adhesion protein called FimH.'° 
Another pathogenic mechanism is the development 
of intracellular UPEC pods that act as a reservoir 
for infection.” These pods contain bacteria that are 
encased in a polysaccharide matrix and protected by a 
uroplakin coating that helps evade host defense mech- 
anisms and antimicrobials. This then invades cells to 
develop intracellular bacterial communities (IBCs). 
This reservoir can then serve as a pool of bacteria that 
may reinitiate infection. The formation of IBC together 
with evasion of the immune system contributes to bac- 
terial resistance to therapy: IBCs have been seen in the 
urine of women with acute and recurrent UTI.'® 


Host Factors 


Regular voiding flushes the urinary tract of patho- 
gens and the inherent acidity of urine inhibits bacte- 
rial growth. A healthy vaginal flora is also important in 
reducing infection. Changes in vaginal flora can affect 
UTI prevalence as seen after the menopause when the 
risk of UTI increases. The vaginal flora is predomi- 
nantly lactobacilli and this maintains an acidic pH in 
the vagina. Periurethral lactobacilli and uromucoid in 
the urine are thought to interfere with bacterial adher- 
ence and colonization of the lower urinary tract. It is 
also thought that the composition of the vaginal flora is 
important as it provides a continuous microbial stimu- 
lus to the host immune system such that it is primed to 
respond to pathogens. In women with recurrent UTI, 
vaginal flora has reduced Lactobacillus composition.'° 
The glycosaminoglycans layer of the bladder also serves 
as a protective layer preventing bacterial adherence. 

Examples of host factors that increase the risk of 
infection include impaired bladder emptying, urethral 
trauma, foreign bodies, pelvic tumors, glycosuria, 
genetic factors, hypoestrogenic states, sexual inter- 
course, and use of spermicides (Table 17-2). Impaired 
bladder emptying can occur with neurogenic disorders 
such as diabetes, multiple sclerosis, cerebrovascular 
events, and anatomical abnormalities. Anticholinergic 
drugs and prior anti-incontinence surgeries may also 
impair bladder emptying. Significant vaginal prolapse 
can lead to impaired emptying as the urethra is kinked. 
Urethral trauma can occur after catheterization or sur- 
gery to the urethra. 

Foreign bodies such as catheters and stones increase 
the risk of infection as they are a focus for infection. 
Pelvic tumors and inflammatory bowel disorders may 
directly invade the bladder and affect bladder empty- 
ing. Glycosuria that occurs in diabetes mellitus is a 
potent culture medium for bacterial growth. 
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Table 17-2 Examples of Host Factors That 
Increase the Risk of Urinary Tract Infection 


Impaired bladder © Neurogenic 
emptying Diabetes 
Multiple sclerosis 
Cerebrovascular events 
Anatomical 
Prolapse 
Congenital abnormalities 
latrogenic 
Incontinence surgery 


Postcatheterization 
Urethral surgery 


Urethral trauma 


Suture or mesh from prior 
incontinence/prolapse surgery 
Stone disease 


Foreign bodies 


Pelvic tumors Invasive urologic, gynecological, 


or gastroenterologic tumors 
Diabetes 


Nonsecretors of histo-blood 
group antigens 


Glycosuria 
Genetic 


Hypoestrogenic 
state 


Menopause 


Trauma and disruption 
of uroepithelial cells 
Introduction of rectal and 
vaginal bacteria 


Sexual intercourse 


Spermicides Altered vaginal flora 


Genetic factors have been postulated to increase 
the risk of recurrent infection. 

Women with recurrent infection are more likely to 
be nonsecretors of histo-blood group antigens and 
E. coli is found to adhere better to uroepithelial cells 
of nonsecretors than of secretors.”°”! Further evidence 
for a genetic susceptibility is that female members of 
families with women with recurrent UTI are more 
likely to suffer from UTI as an adult.” There is also 
some work suggesting a defect in innate immune defi- 
ciency in those prone to acute pyelonephritis.” 

In menopausal women, lack of estrogen reduces 
Lactobacillus growth and, with the rise in vaginal pH, 
leads to a predisposition to growth of enterobacte- 
ria.” Sexual intercourse and specific types of con- 
traception are strongly associated with the onset of 
UTIs.®” Sexual intercourse not only results in trauma 
and disruption to the uroepithelial cells but may also 
introduce rectal and vaginal bacteria into the urethra. 
The odds ratio for a UTI is increased by 60 times in 
a woman who has had sex in the previous 48 hours 
over a woman who has not.” The use of spermicides 
with diaphragms is an additional risk factor as it alters 
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vaginal flora, increases vaginal pH, and decreases lac- 
tobacilli concentration, promoting colonization with 
E. coli. This association is seen across all ages including 
the postmenopausal woman.”’ 

In addition to all the above factors, there is also a 
well-developed and effective innate and adaptive host 
response to bacterial invasion. The mucosal lining of 
the urinary tract has a number of immune surveil- 
lance molecules that function to recognize invading 
pathogens. The best characterized of these surveil- 
lance molecules is the Toll-like receptor (TLR) fam- 
ily.” There are 11 TLR of which the TLR4 is the 
most well characterized and is present on the epithe- 
lial cells of the bladder and kidney. These receptors 
function to initiate appropriate host immune defenses 
when triggered by a pathogen and promote cytokine 
and chemokine responses to gram-negative patho- 
gens. TLR4 responses can still occur even once intra- 
cellular bacterial invasion has occurred helping to 
fight infection. The importance of this host-mediated 
immunity can be seen in women with recurrent UTI 
who have defective T-cell activation and a lower con- 
centration of tissue repair—associated vascular endo- 
thelial growth.!° 


Management 


Clinical management of UTI varies widely and often 
treatment is initiated on clinical diagnosis alone. In 
general, a careful history and examination should 
identify complicated from uncomplicated infections. 
In those with uncomplicated infections, antibiotics are 
often used empirically on the basis of a history and 
urinalysis only. In 62% of women with symptoms of a 
UTI, UTI diagnosis is confirmed in the laboratory.*! 
Although a number of clinical algorithms have been 
developed, the cost-effectiveness of these is unclear.” 
Please see Table 17-3 for conditions associated with 
complicated UTIs. 

The clinical history is the first important step in 
UTI management and can identify any predisposing 
features such as recent UTI, recent urinary tract oper- 
ations, recent sexual intercourse, and the use of the 
contraceptive diaphragm and condom. Poor bladder 
emptying secondary to neurological disorders or the 
use of anticholinergic therapy, pregnancy, the presence 
of pelvic tumors, and diabetes mellitus may also pre- 
dispose to infection. 

Clinical examination should include a general sys- 
temic examination especially if the patient is febrile. 
Examination of the costovertebral angles is required 
to elicit signs of pyelonephritis. If a neuropathy is sus- 
pected, a neurological examination of the S2—S4 nerve 
roots should be performed, assessing for sensation 
around the buttocks. A gynecological examination 
should be done to exclude residual urine, a pelvic mass, 


Table 17-3 Conditions Associated with 
a Complicated UTI 


Presence of stones, 
catheters, stents 
or abnormalities, 
nephrostomy tubes 

Urinary tract malignancy 

Diverticuli 

Fistula 

Ileal conduits/urinary 
diversions 

Coexisting pelvic 
malignancy or 
inflammatory bowel 
conditions 


Obstruction/structural 


Neurogenic bladder 

Anticholinergic drugs— 
leading to incomplete 
bladder emptying 


Functional abnormality 


Diabetes mellitus 

Pregnancy 

Renal failure 

Immunosuppression 

Hospital-acquired/resistant 
infections 


Miscellaneous 


or pregnancy. Differential diagnoses include detrusor 
overactivity, cystitis, bladder stones or tumors, ovarian 
torsion or cysts, ectopic pregnancy, and miscarriage. 
There is no recognized commensal microbial col- 
onization of the bladder, ureters, or renal pelvis, so 
urine samples collected directly from these sites from 
asymptomatic individuals would be expected to be 
sterile. Urine passed through the urethra always con- 
tains some bacteria derived from the terminal urethra. 
Significant bacteriuria is defined by the culture of 
increased numbers of bacterial colony-forming units 
(cfu) from a sample of urine. The absolute number 
needed to define significant bacteriuria depends on 
the sample type. The threshold of >10° bacterial cfu/ 
mL has been a standard for the definition of significant 
bacteriuria using carefully collected midstream urine 
(MSU) since the 1950s.” A significant proportion of 
patients with UTI (particularly with Staphylococcus 
spp.) will have <10?/mL. Current recommendations 
suggest >10° cfu/mL for a diagnosis of cystitis and 
>10? cfu/mL for a diagnosis of pyelonephritis.*+ ASB 
is defined as the presence of >10° bacterial cfu/mL in 
two MSU samples in the absence of symptoms.” An 
important consideration with these diagnostic criteria 
is that they rely on the careful collection of the MSU. 
This requires that care is taken in the instruction 
patients are given to ensure that samples are collected 
carefully. Prior to an MSU sample, the periurethral 


area should be cleaned and a midstream sample taken. 
Bacteriuria is common in association with any long- 
term catheter use and is not by itself an indication for 
treatment of UTI. 


EVALUATION 


Presentation 


A UTI may present as an ASB, acute cystitis, or more 
seriously as acute pyelonephritis, bacteremia, and 
renal failure. The classic symptoms of acute cystitis 
include dysuria, frequency, urgency, and suprapubic 
pain. If the upper urinary tract is involved, hematu- 
ria, flank pain, and fever may also occur. In children 
and the elderly the classic clinical features of a UTI 
may not be present. In young children clinical features 
of a UTI may be nonspecific such as failure to thrive 
or abdominal pain. In the elderly, UTIs can often be 
asymptomatic but can present as confusion and gen- 
eral malaise. 

In cases of acute cystitis or urethritis there is often 
suprapubic tenderness and occasionally fever. The 
clinical presentation of acute pyelonephritis is often 
much more florid, the patient often looking unwell 
with a pyrexia and tachycardia. There is usually flank 
tenderness and if severe, features of septicemia may 
be present. In young children and the elderly clinical 
signs may be nonspecific and atypical in nature. 


DIAGNOSTIC INVESTIGATIONS 


Investigations should be aimed to help select appropri- 
ate treatment and to exclude any underlying cause that 
may predispose to recurrence.” 


Urinalysis 


Freshly voided urine may be cloudy if it contains large 
numbers of cells (eg, bacteria, red or white blood 
cells). Urine that has been allowed to stand may also 
become cloudy as a result of the formation of crystals 
as the urine cools. 

Commercial stick tests are available for detection 
of various urinary components and are inexpensive. 
The tests that are most useful are those for the detec- 
tion of white blood cell leucocyte esterase and nitrites 
(formed from the conversion of urinary nitrate by bac- 
teria). A clear freshly voided urine with negative nitrite 
and leucocyte tests indicates that UTI is unlikely (a 
high negative predictive value). The stick tests are not 
reliable to exclude ASB, when the patient has recently 
received antibiotics, in the immunocompromised, if 
there are delays in testing the urine, or if the numbers 
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of bacteria are <10° bacterial cfu/mL.*” Patients with 
suspected UTI should be treated empirically and 
promptly even with negative stick test results. In preg- 
nancy, in the immunocompromised, in those with 
complicated infections, and where previous empirical 
therapy has failed, it is imperative that urine culture is 
performed and treatment commenced if symptoms are 
present even if the urinalysis is negative. 


Urine Microscopy and Culture 


Urine culture has traditionally been the gold standard 
for the diagnosis of UTI. The quantitative criteria 
for diagnosis of bacteriuria or infection require that 
the sample is carefully collected and ideally cultured 
within 24 hours. If a catheter is in place, the sample 
should be taken by syringe aspiration or via a drainage 
port. Urine samples can be stored overnight at 4°C. 
Borate can be used as a preservative but if used it is 
important that the container be filled to the correct 
level to ensure that the borate concentration is within 
the correct range to act as a preservative rather than as 
a disinfectant. 

There are a variety of methods in current use for 
urine microscopy including automated image ana- 
lyzers, flow cytometry, and manual light microscopy. 
It is important to be aware of normal ranges for the 
technology used and also the relevant test perfor- 
mance measures such as positive and negative predic- 
tive values. An increase in the numbers of bacteria and 
white blood cells above the normal range has a high 
positive predictive value for UTI. Urine culture has 
the advantage of allowing detection of the organism 
and appropriate antibiotic sensitivities. Urine culture 
methods are designed to detect the bacterial species 
most frequently associated with UTI and may not 
culture fastidious bacteria or those that grow slowly 
such as Mycobacterium tuberculosis. If tuberculosis 
is suspected, then at least three early morning urine 
specimens should be sent for culture using appropri- 
ate methods. Catheter urine samples frequently grow 
mixtures of bacteria, as do contaminated samples or 
following microbial proliferation following delays in 
sample transport. 


Imaging Studies 


The majority of women with uncomplicated UTIs 
can be managed on the basis of a history, examina- 
tion, and basic laboratory investigations such as uri- 
nalysis and culture. In the majority of situations there 
should be a good response to antibiotics. However, 
if this is not the case, further investigation may be 
required. Radiological evaluation may be useful to 
help direct treatment in those with complicated UTIs, 
such as those in whom there are features suggestive 
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of obstruction, a fever that does not respond despite 
48 hours of intravenous therapy, or an uncommon 
infective agent. Imaging modalities that are available 
include ultrasound, intravenous urography, computed 
tomography (CT), and magnetic resonance imaging. 
Each imaging study has potential advantages and dis- 
advantages to consider. 


Intravenous Urography 


This has largely been superseded by ultrasound and 
isotope studies that do not utilize high-dose radiation 
and are free of the risk of allergy. It does, however, 
have the advantage that it delineates the anatomical 
relationships of the ureter and can detect the level and 
severity of obstructive lesions. It is particularly indi- 
cated in the investigation of unexplained hematuria. 
Intravenous urography does have lower sensitivity for 
detecting emphysema and perinephric abscesses; CT 
imaging is a superior modality in these cases. 


Ultrasound 


Ultrasound has the advantage of being easily acces- 
sible, cost-effective, and free of radiation and therefore 
can be used in childbearing women. It can be used 
to delineate the contours of the kidneys and assess 
obstruction and bladder emptying as well as other 
pelvic anatomy. The use of abdominal ultrasound is 
limited in the visualization of the midportion of the 
urethra only and is limited in patients of high body 
mass index. Ultrasound is useful for the detection of 
parenchymal tumors but it has low specificity for the 
detection of urothelial tumors of the renal pelvis or 
urinary tract. 

Ultrasound can also be used to measure postvoid 
residual volume that may be useful if poor bladder 
emptying and a high residual urine are thought to 
underlie infection. If voiding dysfunction is suspected, 
a flow rate should be performed with measurement of 
residual urine. 


Plain Abdominal Radiograph 


This can be used to supplement ultrasound to detect 
stones or foreign bodies. If stones are present, 90% 
will be visualized as they contain calcium or cystine 
and so are radio-opaque. Calcification in lymph nodes 
or renal tumors may also be seen. In combination 
with ultrasound, it has been shown to be superior 
to an intravenous urogram and incurs less radiation 
exposure.***? 


Micturating Cystogram (MCU) 


This is useful in the detection of vesicoureteric reflux, 
particularly in children, which often results in renal 


damage. This investigation should also be considered 
in women with recurrent upper UTI or evidence of 
upper tract damage. 


Nuclear Medicine Scanning 


Nuclear medicine scans are generally of use only in 
complicated infections. They can be used to detect 
obstruction and also to evaluate differential function 
within each kidney. 

The dimercaptosuccinate (DMSA) nucleotide is 
retained in the renal tubules and therefore this scan 
delineates renal anatomy and function. In patients 
with acute pyelonephritis, the affected area or scar- 
ring may be seen and any deterioration in proximal 
function. It should be considered in women with 
severe or unresolving pyelonephritis. In children 
under the age of five years it is more sensitive than 
ultrasound and IVU in detecting renal scars.*° If 
obstruction is suspected, then a diethylenetriamine 
penta-acetic acid (DTPA) or mercaptoacetyl tri- 
glycerine (MAG3) scan is useful, as obstruction will 
result in delayed washout of the isotope from the 
renal pelvis. It will also allow calculation of the glo- 
merular filtration rate and assessment of the contri- 
bution of each kidney to total renal function. MAG3 
scans are also useful in delineating areas of reduced 
uptake and renal scars. 


Computed Tomography 


In many units CT imaging is now readily available 
and allows a more global assessment of the pelvis. 
CT allows detailed anatomical demonstration of the 
kidneys, intrarenal collecting system, ureters, and 
bladder.*! It can thus be used for the investigation of 
hematuria. 

CT can be used without contrast; however, the use 
of contrast does allow better anatomical detail and 
may give functional information. Contrast injected 
into the collecting system is present in the kidneys 
two to three minutes after injection and imaging can 
be performed at different stages of contrast enhance- 
ment to delineate areas of low or abnormal attenuation 
such as seen with damaged parenchyma.” 

In acute pyelonephritis CT can be used to delineate 
focal or diffuse changes in the renal architecture and 
define the extent of hydronephrosis.*? Spiral CT scan 
images, which are very much faster, can also detect 
ureteric stones or abscesses. 


Magnetic Resonance Imaging 


MRI has the advantage over CT in that it does 
not use ionizing radiation or iodinated contrast. 
However, it is generally more expensive, less acces- 
sible, and may be less well tolerated by patients and 


sensitive to motion artifact. It is also less sensitive for 
detecting renal calculi.! 


Blood Tests 


If deterioration of renal function is suspected, then 
plasma creatinine and urea estimation should be per- 
formed. If diabetes is suspected, then a fasting glucose 
test or glucose toleration test should be performed. 


Cystoscopy 


Cystoscopy is rarely useful in the diagnosis of uncom- 
plicated infection but it is indicated in all cases of 
hematuria and may be considered in women with 
symptoms of recurrent cystitis or infection. It can be 
used to identify any predisposing factors for infection 
such as a bladder tumor or stone. Women who have 
undergone prior anti-incontinence procedures should 
also undergo cystoscopy to rule out any sling or per- 
manent suture erosion into the bladder. 


TREATMENT 


There are three principles in the management of infec- 
tion. General supportive measures relieve symptoms 
and may help eradicate infection. Antimicrobial ther- 
apy should be instituted appropriately and if an under- 
lying cause is found, such as obstruction, this should 
be treated. Finally, prevention of further infections will 
help reduce recurrence. 


General Measures 


Generally, patients are advised to maintain a high fluid 
intake of at least 2 L per day and to void regularly 
to ensure adequate bladder emptying, although there 
is not much evidence that this practice improves out- 
comes over and above appropriate antibiotic therapy. 
In those with voiding dysfunction, timed voiding or a 
double voiding technique may be of benefit and they 
should be instructed accordingly. 

In cases of severe infection/septicemia more inten- 
sive supportive measures and monitoring are required. 
Intravenous fluids, vasoactive drugs, and treatment of 
the septicemia should then be initiated. 


Antimicrobial Therapy 


The aim of antimicrobial therapy is to eradicate patho- 
genic organisms with minimal local and systemic side 
effects. A suitable antimicrobial agent should reach 
a suprainhibitory concentration in urine and have 
activity against the range of common causative agents 
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of UTI. At the same time, with antimicrobial treat- 
ment there is a risk of side effects and cost and route 
of administration are important. An ideal antibiotic 
would have a low potential to select for bacterial resis- 
tance and to give rise to side effects, and be inexpensive 
and easily administered. Selection of antibiotics for 
empirical treatment should take account of local resis- 
tance patterns, which may vary geographically and are 
also dependent on whether the infection is hospital 
or community acquired. Side effects include anaphy- 
laxis, skin rashes, gastrointestinal disturbances, fungal 
infection, and Clostridium difficile colitis (particularly 
in the elderly). Multiresistant E. coli are becoming 
more commonly recognized as causes of community 
as well as hospital infection making the requirement 
to take account of local antibiotic resistance informa- 
tion increasingly important when designing treatment 
algorithms. Local guidelines need regular review to 
account for these changing microbial patterns. 

Many antibiotics administered systemically reach 
much higher concentrations in urine than in serum. 
These include beta-lactams, aminoglycosides, fluo- 
roquinolones, and trimethoprim, so large doses of 
these agents are rarely required. Amoxycillin resis- 
tance is now so common in laboratory isolates in the 
United Kingdom that it is best avoided in the empiri- 
cal treatment of UTI, and in some areas trimethoprim 
resistance is reaching similar levels. The true level of 
antibiotic resistance among agents of community 
infection is not known. The levels of resistance in lab- 
oratory isolates from patients in the community may 
be an overestimate because of biases in the way clini- 
cians send samples to laboratories. For example, sam- 
ples may only be sent to the laboratory when patients 
return to a doctor after failure of empirical treatment. 
Estimates of the levels of antibiotic resistance for hos- 
pital infections may be more accurate because of the 
relative ease of use of the laboratory. Alternatives to 
amoxicillin or trimethoprim for oral use include nali- 
dixic acid, penicillin/enzyme inhibitor combinations 
(such as amoxicillin with clavulanate), nitrofuran- 
toin, oral cephalosporins, and quinolones. The British 
National Formulary is an excellent source of refer- 
ence on antibiotic selection and treatment durations 
for specific clinical scenarios. The duration of therapy 
has come under some debate with a move to shorter 
regimes to increase compliance and as these will have 
less effect on the fecal and vaginal flora and reduce 
the risk of resistant strains. Three-day regimes are as 
effective as five- and seven-day regimes for those with 
uncomplicated UTI.“ Ideally protocols should be 
developed with local microbiologists and/or infectious 
disease specialists that take account of local resistance 
information. Additional information on use of anti- 
biotics is provided in the section “Specific Clinical 
Situations.” 
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SPECIFIC CLINICAL SITUATIONS 
Key Point 


e Specific clinical situations warranting additional 
consideration include asymptomatic bacteriuria, 
urinary tract infection during pregnancy, acute 
pyelonephritis, catheter-associated infection, and 
recurrent infection. 


There are specific clinical scenarios that warrant addi- 
tional comment and consideration. These are pre- 
sented below. 


Asymptomatic Bacteriuria 


This is defined as the presence of increased num- 
bers of bacterial cfu in a urine sample in the absence 
of clinical signs or symptoms of UTI. In a carefully 
collected MSU sample this number is >10° cfu/mL 
of urine. If left untreated, 60% to 80% of patients 
will spontaneously clear infection without long-term 
sequelae. However, there are several situations where 
treatment is advisable. In obstetric and gynecological 
practice these situations include pregnancy and uro- 
genital surgery. 

In pregnancy there has been much debate on the 
benefits and cost-effectiveness of screening for ASB. 
The prevalence of ASB has been reported to range 
from 2% to 13% as well as an increased risk of devel- 
oping pyelonephritis.” The rationale for screening is 
that in addition to this there is an association with 
premature birth and low birth weight.*° In a study 
of 5,000 antenatal patients it was reported that in 
women with ASB in pregnancy, 36% progressed 
to acute pyelonephritis if untreated versus 5% if 
treated.” Current recommendations in the United 
Kingdom* support the screening of pregnant women 
for bacteriuria at the time of their initial prenatal visit 
by urine culture, because treatment with antibiot- 
ics reduces the risk of pyelonephritis. However, the 
optimal interval and frequency of screening after this 
initial visit is uncertain. If ASB is demonstrated in 
pregnancy, antibiotic choices should be based on the 
culture result and should take account of the safety 
profile of the selected agent in pregnancy. There 
has also been some debate whether tests for urinary 
nitrite and leucocyte esterase are reliable for the diag- 
nosis of ASB or UTI.” 


Acute Pyelonephritis 


Acute pyelonephritis is an infection of the renal 
parenchyma and pelvis and is classified as uncom- 
plicated if it is caused by a typical pathogen in an 


immunocompetent patient with normal urinary tract 
structure and function. It is the commonest condi- 
tion requiring hospital admission for intravenous 
antibiotics. In general, acute pyelonephritis resolves 
without long-term renal damage in the majority of 
women but failure in diagnosis can lead to gram- 
negative bacteremia, endotoxic shock, disseminated 
intravascular coagulation, and renal abscess forma- 
tion. If chronic pyelonephritis develops, this can 
lead to hypertension and renal failure. In the pres- 
ence of obstruction, such as with stones, infection 
may result in papillary necrosis, renal or perinephric 
abscess, or xanthogranulomatous pyelonephritis.” 
Prompt antimicrobial treatment reduces the risk of 
serious adverse outcomes, so treatment should be 
commenced as soon as a diagnosis of urosepsis is 
considered (clinical signs and symptoms of UTI such 
as dysuria or costovertebral pain in association with 
systemic signs of infection such as fever, rigors, hypo- 
tension, tachypnea, and tachycardia) and prior to the 
results of urine culture. Treatment consists of aggres- 
sive supportive treatment including rehydration and 
intravascular volume expansion. 

Drugs of choice for parenteral therapy include 
cephalosporins, fluoroquinolones, or an aminoglyco- 
side. After results of culture are available, treatment 
may be changed to the appropriate antibiotic, if neces- 
sary in consultation with a microbiologist or infectious 
disease doctor. The duration of treatment is usually 
10 to 14 days.**?! 

Blood cultures should be obtained if there is uncer- 
tainty in the diagnosis or a blood-borne source is 
suspected. Imaging of the renal tract is usually not 
necessary unless there has been no response to anti- 
biotics or if there is a strong clinical suspicion of renal 
tract obstruction. The IVU will be normal in 75% of 
cases of uncomplicated acute pyelonephritis,” as well 
as the renal ultrasound. If the ultrasound fails to reveal 
a lesion in the presence of marked renal enlargement, 
a CT scan should be done to exclude a renal or peri- 
nephric abscess. 


Catheter-associated Infection 


Urethral catheterization is a major risk factor for 
UTI, and local trauma, so should not be undertaken 
lightly. Those who carry out urinary tract catheter- 
ization should have received appropriate training in 
technique and catheter type.” A UTI is reported to 
occur in approximately one third of patients catheter- 
ized in hospital.** The risk of a UTI after an in—out 
catheter is 1% to 2%” but higher in pregnancy, with 
a high bladder residual, and in the immunocompro- 
mised. Basic measures such as the use of a closed 
drainage system and gravity-dependant drainage 
of urine decrease the risk of UTI. Policies to limit 


the use of unnecessary catheterization, adoption of 
appropriate catheterization methods, and expedit- 
ing catheter removal as soon as clinically appropriate 
should be practiced. 

Long-term urinary catheters become colonized 
with bacteria and UTI is a frequent complication. 
The underlying cause of this is the development of 
a pathogenic biofilm on the surface of an indwelling 
catheter. The rate of bacteriuria is 3% to 10% per day 
and approaches 100% in those with long-term cath- 
eters.°°°’ Inhibiting biofilm formation is one mecha- 
nism to reduce UTI and there are modifications of 
urinary catheters that have been made to promote this. 
Impregnation of catheters with antimicrobial agents 
such as silver has been shown to delay or reduce the 
onset of bacteriuria; however, there is the possibility of 
future resistance to silver.** The majority of nosoco- 
mial infection is ASB and treatment does not confer 
benefit; however, patients are often treated that only 
promotes bacterial resistance, and increases hospital 
stay and costs. Treatment is required when the patient 
develops systemic signs or symptoms of infection. 
Antibiotic treatment choice is best based on culture 
results. There is conflicting evidence on the ben- 
efit of antibiotics at the time of catheter removal or 
insertion.” 


Lower Urinary Tract 
Infection in Children 


This is an important clinical problem as UTI infec- 
tion in a child if persistent or recurrent can lead to 
long-term consequences such as renal scarring and 
dysfunction. Most children with UTI will recover 
with no long-term consequences; however, those with 
an underlying congenital anatomical abnormality 
such as obstruction or reflux are at higher risk of 
serious consequences. The most common of these 
abnormalities predisposing to infection is vesicoure- 
teric reflux, which is present in one third of children 
with UTI.“ 

Diagnosis in children can be difficult as the UTI 
may present in nonspecific ways such as fever, irrita- 
bility, and vomiting. It is often more difficult to obtain 
“clean-catch” urine samples in those not toilet trained. 

The UK NICE guidelines recommend that all 
infants under six months of age require investigation 
to reduce the risk of missing pathology that would 
increase the risk of renal damage.” Imaging investiga- 
tions to consider are renal ultrasound, DMSA scans, 
and MCUs. There is no consensus on treatment dura- 
tion and frequency. The recent American Urological 
Association guidelines advocate continuous antibiotic 
prophylaxis and imaging in children with one or more 
episodes of UTI and/or high-grade VUR to decrease 
the risk of renal damage.” 
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Urinary Tract Tuberculosis 


This is usually caused by M. tuberculosis or, more rarely, 
by M. bovis or M. africanum. Blood-borne spread 
occurs from the initial primary site, usually the lung 
but occasionally the gut. This form of tuberculosis 
tends to affect young adults and presents as a mili- 
ary tuberculosis or a nodular or cavitating tuberculosis 
affecting one kidney. Three early morning specimens 
should be sent for Lowenstein—Jensen culture for acid- 
fast bacilli as routine culture is sterile and usually 
reveals pyuria and hematuria only. Renal function is 
usually normal unless there is widespread parenchy- 
mal damage. All patients should have baseline urea 
and creatinine levels measured and renal imaging to 
reveal the extent of the disease. An IVU and cystos- 
copy should also be performed to assess the presence 
of urethral strictures, pyocalyx, pyonephrosis, or a 
nonfunctioning kidney. Characteristic appearances on 
IVU and ultrasound include hydronephrosis and/or 
a small bladder. Bladder biopsies may be taken that 
culture more readily than urine and these can take up 
to eight weeks till considered truly negative. A chest 
radiograph should also be performed. 

After diagnosis is confirmed, antituberculous ther- 
apy should be commenced. This consists of a four-drug 
treatment regime usually with isoniazid, rifampicin, 
ethambutol, and pyrazinamide, modified to two drugs 
when the sensitivities of the tubercle bacilli are known. 
In total, if rifampicin is used, then treatment should 
continue for nine months. 

Contact tracing should be performed as tuberculo- 
sis is a notifiable communicable disease and contacts 
need prophylaxis. 


Urolithiasis 


In the presence of a stone a UTI must be treated and 
the urinary tract drained before removal of the stone. 
If a pyonephrosis or perirenal abscess is complicating 
the stone, immediate drainage using a percutaneous 
nephrostomy is required. This is the ideal method as 
it does not involve a general anesthetic compared with 
a retrograde urethral stent or operative nephrostomy. 
The nephrostomy tube can also allow direct evaluation 
of kidney function, dissolution of stones, and diagnos- 
tic nephrostograms. A xanthogranulomatous pyelone- 
phritis is a rare complication of a UTI in the presence 
of a stone. This usually presents with loin pain, inter- 
mittent fever, anemia, and malaise. A palpable unilat- 
eral renal mass is usually present and in addition to a 
positive urine culture, liver function may be deranged. 
These cases are often resistant to antibiotics and a 
nephrectomy will be required. 

Histologically the affected kidney will show a 
diffuse replacement of the renal parenchyma with 
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lipid-filled macrophages, neutrophils, plasma cells, 
and necrotic debris. 


RECURRENCE 


Up to 20% of women with acute cystitis develop recur- 
rent UTI, which is defined as three or more laboratory- 
confirmed infections per year. These occur due to 
either reinfection or a relapse of persistent infec- 
tion. Risk factors such as atrophic vaginitis should 
be looked for and treated. Maintaining a good urine 
output is advisable to promote voiding and avoid uri- 
nary stasis. Prophylactic use of trimethoprim, nitro- 
furantoin, or norfloxacin therapy may reduce the risk 
of recurrent attacks but also select for antibiotic resis- 
tance. Cranberry juice may reduce the risk of recur- 
rent UTI without the risk of antibiotic resistance.*! 
Details of prevention strategies and treatments are 
presented below. 


Prevention 


For many women with recurrent infections, suggested 
preventive measures include maintaining a high fluid 
intake, instructions on perineal hygiene such that the 
perineum is wiped from front to back after defecation 
and micturition, reducing the risk of fecal contamina- 
tion of the urethra, the avoidance of bubble baths and 
vaginal deodorants, and specific underwear. The ben- 
efits of these practices are unclear and they have not 
been shown to reduce the frequency of infections in 
case control studies.° 

There is, however, a strong association of sexual 
behavior and contraceptive use® and so if sexual 
intercourse is a precipitating factor, then postcoital 
treatment and voiding are recommended. In women 
using spermicides and diaphragms for contracep- 
tion these increase the risk of infection, so alternative 
contraceptive methods should be recommended. The 
association of sexual intercourse with UTI in the post- 
menopausal woman highlights the need to enquire 
about sexual activity in this age group and consider 
potential prophylaxis accordingly. Postcoital prophy- 
laxis with a single dose of an antibiotic can be used 
if infection is related to intercourse. Alternatively, 
patients can be given antibiotics to use when symp- 
toms occur, or daily prophylaxis with nitrofuran- 
toin, trimethoprim, norfloxacin, or cephalexin can 
be used. A six-month trial of prophylaxis is usually 
commenced at first and then the patient observed 
to see if infection recurs once the regime is discon- 
tinued. As recurrence is common, a longer period of 
prophylaxis is now advocated for at least two years. 
Antimicrobials such as trimethoprim have been effec- 
tive and well tolerated for up to five years.” 


The beneficial effects of cranberry products are 
receiving increasing attention as a simple remedy 
that reduces the incidence of recurrent infection; 
however, most studies have been relatively small and 
inconclusive. There are two postulated mechanisms of 
action—competitive inhibition of the E. coli fimbrial 
subunit to the uroepithelial cells and/or prevention 
of the expression of the normal fimbrial subunits.°* 
In a randomized double-blind trial to determine the 
effect of cranberry juice on bacteriuria and pyuria in 
153 elderly women, there was a reduced frequency 
of bacteriuria (15% vs 28%) with daily ingestion of 
300 mL of cranberry juice. There was a decrease 
in the incidence of symptomatic UTI but this did 
not reach statistical significance. Nonetheless, anti- 
biotic use decreased by around 50% in the group 
who drank cranberry juice. The Cochrane analysis of 
cranberry for prevention of UTI found that the stud- 
ies assessed were flawed in that the amount and type 
of cranberry given differed. At present there is only 
weak evidence to support the use of cranberry juice 
for prevention.”° 

In postmenopausal women there is an increased 
susceptibility to UTI due to changes in the vaginal 
flora and the uroepithelium secondary to estrogen 
deficiency. There are few randomized trials of hor- 
mone replacement therapy in the prevention of UTI. 
Raz and Stamm”! found, in a double-blind placebo- 
controlled trial of estriol cream for the treatment 
of recurrent infection in 93 women, that those on 
topical estriol had a lower incidence of UTI (0.5 vs 
5.9 episodes per patient year). The decrease in UTI 
was seen together with a decrease in vaginal pH and 
recolonization with lactobacilli. In a later study by 
Cardozo et al.” estriol cream (3 mg per day) was 
found to be superior to placebo in the treatment of 
recurrent UTI. 

The recent Cochrane review” of estrogen use in 
postmenopausal women with recurrent UTI reviewed 
nine studies including 3,345 women. The data were 
difficult to summarize as studies were heterogeneous 
and use different application methods and doses. 
Pooled data from four studies showed that oral estro- 
gens did not reduce UTI compared with placebo. 
There were two small relevant studies comparing vagi- 
nal estrogens that showed a reduction in UTI. 

Low-dose prophylactic antibiotics can be consid- 
ered if the frequency of attacks is two or more per six 
months or three or more over a 12-month period.’”*” 
The aim of treatment is to eradicate urinary bacteria 
without affecting the healthy flora of the bowel and 
vagina or causing the development of resistant strains. 
The usual suppressive dose is one quarter to one third 
of the antimicrobial dose required to treat an acute 
infection. This is usually prescribed at night to main- 
tain a high antimicrobial concentration for as long as 


possible. The antibiotics of choice are trimethoprim, 
trimethoprim and sulfamethoxazole, nitrofurantoin, 
nalidixic acid, and cephalexin.” In patients with neu- 
ropathic bladders, long-term indwelling catheters, or 
ileal conduits who are at increased risk of recurrent 
infections, it is not advisable to begin long-term pro- 
phylaxis as this increases the risk of resistance and 
antimicrobial side effects. In these cases the patient 
should be advised to seek early treatment when a UTI 
is suspected. 


Future Approaches 


The increasing problem of antimicrobial resistance 
and the lack of efficacy of conventional therapy in 
recurrent infection have led to new strategies to reduce 
bacterial penetration and alter host innate or adaptive 
immunity. 

There is much interest in the use of Lactobacillus- 
containing probiotics for preventing recurrent infec- 
tion. Probiotics are “live microorganisms” and the 
rationale for their use is that they restore the com- 
mensal flora of the genitourinary tract that inhibits 
colonization with uropathogens. Within the genitouri- 
nary tract there is a balance between nonpathogenic 
bacteria and pathogenic bacteria and this is known to 
be disrupted in the immunocompromised host. Live 
microorganisms administered orally or onto the geni- 
tal tract restore an environment resistant to infection. 
This benign flora also exerts an effect by producing 
metabolites that are in themselves bacteriocidal or 
bacteriostatic to pathogens in the host.” Four ran- 
domized trials have been performed of lactobacilli for 
the prevention of recurrent UTI’**!; however, only 
one reported a reduction in episodes of recurrent UTI 
compared with the year prior to the study.® There are 
also concerns regarding the stability of probiotics and 
strain-specific effects. 

The identification of various E. coli adhesins, includ- 
ing the type I and P fimbriae, has stimulated the search 
for vaccines against the development of UTI. Animal 
studies have shown that vaccination with antibodies 
to the FimH adhesin, which mediates binding to the 
bladder mucosa, reduces bacterial binding and bacte- 
riuria and pyuria.*? 

As the host immune response may determine sus- 
ceptibility to infection, modulators of the immune 
system have been proposed as adjuvants to help 
boost the normal immunological mechanisms to 
vaccines.*?** Data from animal studies have shown 
a greater antigen-specific immune response and a 
reduced bacterial load when immune modulators 
have been used.®*° 

The clinical application and efficacy of these new 
strategies for treatment are still unclear; however, if 
found to be useful, they may act in combination or 


Chapter 17 Urinary Tract Infections 


instead of antimicrobials to decrease recurrent infec- 
tions and increase treatment efficacy. 
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Female Sexual Dysfunction 


Christine M. Vaccaro and Rachel N. Pauls 


DEFINITION 


Female sexual dysfunction (FSD) is a common health 
problem that may affect up to 43% of women.! Over 
past decades the definition of FSD has evolved. 
The World Health Organization’s International 
Classification of Diseases (ICD-10, 1980) emphasized 
physical factors that influence the sexual response, 
in contrast with the focus on psychological ones by 
the American Psychiatric Association’s Diagnostic 
and Statistical Manual of Mental Disorders (DSM). 
More recently, the American Foundation for Urologic 
Disease (AFUD) defined FSD as disorders of libido, 
arousal, orgasm, and sexual pain that lead to personal 
distress or interpersonal difficulties.” 

While the DSM-V due in 2012 is expected to make 
further adjustments to the current classification sys- 
tem, the most recent revision of the definition was gen- 
erated at the Third International Consultation on Sexual 
Medicine (ICSM), published in 2010,’ and is a modi- 
fication of the AFUD classification system. The ICSM 
definitions were formulated by an international panel 
of 21 experts in the field of female sexual medicine 
(Tables 18-1 and 18-2).>* 

Although the ICSM classification system does not 
comment on personal distress or interpersonal dif- 
ficulties, these are mandated in the definition by the 
DSM-IV-TR and AFUD. For example, if a woman 
has low sexual desire, but is not bothered by it, then it 
is not considered dysfunctional, and does not require 
treatment. 


PATHOPHYSIOLOGY 


Normal sexual function in women is made possible 
by an interaction between mental and physical well- 
being; the etiology of FSD lies in physiological or psy- 
chological roots or both. 


Epidemiology 


A large prevalence study of 1,749 women aged 18 to 59 
published in JAMA in 1999 demonstrated sexual dys- 
function to be more prevalent in women (43%) than in 
men (31%). Younger age, poor educational status (less 
than high school education), and physical and emotional 
health were important risk factors for FSD. Race had a 
variable influence with black women having the highest 
rates of hypoactive desire and Hispanic women having 
the lowest rates of FSD. Moreover, sexual dysfunction 
was highly associated with negative experiences in sex- 
ual relationships and overall well-being.' However, this 
study was limited by excluding women over the age of 
59. Later, Lindau et al. conducted a prevalence study on 
the sexual problems of women aged 57 to 85 years old.’ 
They reported the most prevalent sexual problem for 
women in this age group was low desire (43%), followed 
by difficulty with vaginal lubrication (34%), inability to 
climax (34%), and pain during intercourse (17%). Of 
note, women who rated their health as poor were less 
likely to be sexually active. While these reports were 
instrumental in our understanding of the prevalence of 
sexual complaints, they did not assess for sexual distress. 
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Table 18-1 ICSM Definition? 


Disorder 


Sexual desire/interest 
disorder 


Arousal disorder 
Subjective sexual 
arousal disorder 


Genital sexual 
arousal disorder 


Combined genital 
and subjective 
arousal disorder 

Persistent genital 
arousal disorder 


Women's orgasmic 
disorder 


Dyspareunia 


Vaginismus 


Definition 
Diminished or absent feelings of sexual interest or desire, absent sexual thoughts or 
fantasies, and a lack of responsive desire. Motivation (here defined as reasons/incentives) for 


attempting to become sexually aroused is scarce or absent. The lack of interest is considered 
to be beyond the normative lessening with lifecycle and relationship duration. 


Sexual arousal disorders are divided into 4 subtypes: 

Absence of or markedly diminished feelings of sexual arousal (sexual excitement and sexual 
pleasure) from any type of sexual stimulation. Vaginal lubrication or other signs of physical 
response still occur. 

Complaints of impaired genital sexual arousal; self-report may include minimal vulvar 
swelling or vaginal lubrication from any type of sexual stimulation and reduced sexual 
sensation from caressing genitalia. Subjective sexual excitement still occurs from 
nongenital sexual stimuli. 

Absence of or markedly diminished feelings of sexual arousal (sexual excitement and sexual 
pleasure) from any type of sexual stimulation as well as complaints of absent or impaired 
genital sexual arousal (vulvar swelling, lubrication). 

Spontaneous, intrusive, and unwanted genital arousal (ie, tingling, throbbing, pulsating) in 
the absence of sexual interest and desire. Any awareness of subjective arousal is typically 
but not invariably unpleasant. The arousal is unrelieved by one or more orgasms and the 
feeling or arousal persists for hours or days. 


Despite the self-report of high sexual arousal/excitement, there is a lack of orgasm, markedly 
diminished intensity of orgasmic sensations, or marked delay of orgasm from any kind of 
stimulation 


Persistent or recurrent pain with attempted or complete vaginal entry and/or penile vaginal 
intercourse. 


Persistent or recurrent difficulties of the woman to allow vaginal entry of a penis, a finger, 
and/or any object, despite the woman's expressed wish to do so. Often associated (phobic) 
avoidance, involuntary pelvic muscle contraction, and anticipation/fear of pain. Structural or 
other physical abnormalities must be ruled out/addressed. 


Definitions from the Third International Consultation on Sexual Medicine, convened in Paris, July 2009, published in 2010. 


Table 18-2 DSM-IV-TR Definition’ 


Disorder 


Hypoactive sexual 
desire disorder (HSDD) 


Female sexual arousal 
disorder (FSAD) 


Female orgasmic 
disorder (FOD) 


Sexual Pain Disorders 
Dyspareunia 
Vaginismus 


Definition 
Persistent or recurrently deficient (or absent) sexual fantasies and desire for sexual activity. 


The judgment of deficiency or absence is made by the clinician, taking into account factors 
that affect sexual functioning, such as age and the context of the person's life. 


Persistent or recurrent inability to attain, or to maintain until completion of sexual activity, 
an adequate lubrication-swelling response of sexual excitement. 


Persistent or recurrent delay in, or absence of, orgasm following a normal sexual 
excitement phase. Women exhibit wide variability in the type or intensity of stimulation 
that triggers orgasm. The diagnosis of female orgasmic disorder should be on the 
clinician's judgment that the women’s orgasmic capacity is less than would be reasonable 
for her age, sexual experience, and the adequacy of sexual stimulation she receives. 


Recurrent or persistent genital pain associated with sexual intercourse 
Recurrent or persistent involuntary spasm of the musculature of the outer third of the 
vagina that interferes with sexual intercourse. 


Per the DSM-IV-TR criteria, all sexual disorders must include the following criteria: 

e The disturbance causes marked distress or interpersonal difficulty. 

e The sexual dysfunction is not better accounted for by another Axis | disorder (except another sexual dysfunction) and is not due exclusively to the direct 
physiological effects of a substance (eg, a drug of abuse, a medication) or a general medical condition. 
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FIGURE 18-1 Masters and Johnson sexual response 
cycle. Three examples of the sexual response in women 
with the possibility of single or multiple orgasms (#1), 
no orgasm (#2), and rapid progression through each 
phase (#3). (From Ref.’) 


The PRESIDE study, published in 2008, reported 
that the age-specific point prevalence of any sex- 
ual problem was 43% in women aged 18 and older, 
similar to the earlier reports. However, only 12% of 
women reported that sexual problems were associated 
with personal distress.° Distress was more common in 
women aged 45 to 64 years old than in younger or 
older women. Risk factors for distressing sexual prob- 
lems included poor self-assessed health, low education 
level, depression, anxiety, thyroid conditions, and uri- 
nary incontinence. The prevalence of FSD included 
desire problems (39%), arousal disorder (26%), and 
orgasmic dysfunction (21%). Sexual pain disorders 
were not reported. 


Sexual Response Cycle 


In the 1950s, Drs William Masters and Virginia 
Johnson were pioneers in the study of the female sexual 
response. They described a linearly progressive model 
moving through four phases: excitement (arousal), pla- 
teau, orgasm, and resolution (Figure 18-1).’7 Dr Helen 
Singer Kaplan modified the Masters and Johnson 
model by starting with desire, and then excitement 
(arousal) and finally orgasm. The plateau and reso- 
lution phases were felt to be clinically relevant in 
men, but less relevant in women and thus were elimi- 
nated. Except for the pain component, the Kaplan 
model addresses the other three pertinent disorders 
of FSD: desire, arousal, and orgasm. Most recently, 
Dr Rosemary Basson described a circular model for 
female sexual response, with intimacy being the emo- 
tional motivator for sexual encounters (Figure 18-2).8 
Recent research has suggested that no one model 
may be appropriate for all women. In a study of 133 
nurses, equal proportions of women endorsed the 


Chapter 18 Female Sexual Dysfunction 


Multiple 


| reason for sex | 


Original goals Initial/ PROS 
fulfilled—increased spontaneous Sexual avium 
emotional intimacy, sexual desire [| |" cpereprieie 

well-being (variable) conici 


y 


Sexual Biological factors 
satisfaction i 


The mind’s 
information 
processing 


f 


Psychological 
factors 


More 
arousal triggered 
desire 


Subjective 
arousal 
+ANS response 


FIGURE 18-2 Basson model. Circular sexual response 
cycle of overlapping phases may be experienced many 
times during any one sexual encounter. Desire may or may 
not be present initially: it is triggered by the arousal to 
sexual stimuli. The sexual and nonsexual outcomes influ- 
ence future sexual motivation. (From Ref.®) 


Masters and Johnson, Kaplan, and Basson models 
emphasizing the heterogeneity of women’s sexual 
response.” Particularly noteworthy in this study, the 
Basson model was chosen most frequently by women 
with sexual problems as demonstrated by lower 
Female Sexual Function Index (FSFI) domain scores 
in that group. This suggests that the nature of the sex- 
ual response in women may be dictated by individual- 
ized sexual function. 


Anatomy 


Female sexual anatomy is composed of the genital 
organs: vagina and vulva, as well as higher processing 
levels in the brain. Intact sexual function occurs via 
an interaction between physical and emotional factors. 
A woman’s perception of her anatomy or body image 
may also play a role in her sexuality. 

The vulva is composed of the labia majora, labia 
minora, vestibule, and clitoris. The labia majora are 
the external “lips” of the vulva and are homologous 
to the scrotum of the male. Normal labial size varies 
widely, particularly with respect to the labia minora. 
Labia majora range from 7 to 12 cm (average 9 cm) 
in length, whereas labia minora are 2 to 10 cm (aver- 
age 6 cm) in length and 0.7 to 5 cm (average 2 cm) in 
width (Figure 18-3).!° The labia minora may be very 
long or asymmetric, which could result in physical 
symptoms. The vestibule is the involution of the uro- 
genital membrane, at the terminal end of the urogenital 
sinus (Figure 18-4). Congenital neuronal hyperplasia 


317 


` 


CHAPTER 18 


318 


8L YALdVHD 


Section Il Disease States 


FIGURE 18-3 Variations of 
normal labia minora. Note 
the prominence or relative 
absence of labia majora and 
minora in each photograph. 
(From Ref.1°) 


in the primitive urogenital endoderm may be due to 
increased density of C-afferent nociceptors in the 
vestibular mucosa, resulting in vestibulodynia.'! This 
condition may also develop in other women over time, 
with potential triggers including vulvovaginal infec- 
tions, such as candidiasis or desquammative inflam- 
matory vaginitis or hormonal alterations including 
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FIGURE 18-4 Vestibule. (Figure owned by Division of 
Urogynecology, Good Samaritan Hospital, Cincinnati, OH.) 


oral contraceptive pills, menopause, oophorectomy, or 
infertility treatments." 

The vagina is a fibromuscular tube with a squa- 
mous, nonkeratinizing epithelium. While average vagi- 
nal length is 9.6 cm, there is considerable variation in 
both length and caliber of the vagina. During genital 
arousal, the proximal vagina distends and the vessels 
of the vaginal subepithelium become engorged, allow- 
ing a transudative fluid to diffuse across the vaginal 
epithelium. Hormonal influences, particularly estro- 
gens, are felt to be critical to the blood supply and 
engorgement of the vagina. Often, postmenopausal 
women experience vaginal dryness due to loss of estro- 
gen. Other conditions may cause alterations in the 
length and caliber of the vagina, which could interfere 
with sexual satisfaction. Certain pelvic reconstructive 
surgeries may result in a shortened vaginal length, or 
narrowed vaginal introitus, and could lead to dyspa- 
reunia. Vaginal delivery may be associated with laxity 
of the vaginal muscles or tissues and lead to less sensa- 
tion with sexual intercourse. Indeed, while the vagina 
may be regarded as a female sexual organ, studies have 
confirmed that nerves occur regularly throughout the 
proximal, distal, anterior, and posterior vagina and 
cervix without any area of increased nerve density!” 
or “g-spot,” which is in sharp contrast to the nearby 
clitoris that consists mostly of dense nerve tissue. 

Strategically placed within the vulva and dis- 
tal vagina lies the clitoris, which is the predominant 
sexual end organ of the female. The clitoral complex 
is a term referring to the distal vagina, urethra, and 
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FIGURE 18-5 Embryologic homologues. Color-coded homologues demonstrating tissue composition of the corre- 
sponding male and female genital anatomy. Note the penile and clitoral glans are homologous structures. (Reproduced 
from Ref.'S Copyright © The McGraw-Hill Companies, Inc. All rights reserved.) 


clitoris’? and this complex is the embryonic homo- 
logue to the male penis (Figure 18-5),!*" although 
it differs from the male version most notably in its 
size. On closer examination, the clitoris is in essence 
a smaller, more compact version of its male counter- 
part with the major difference that the sole function 
of the clitoris is to provide sexual pleasure. Clitoral 
anatomy has been well described using MRI and 
cadaver studies (Figures 18-6 and 18-7). !6 The only 
visual external component of the clitoris is the glans 
with its accompanying hood or “prepuce.” Due to its 
external nature, it is considered a part of the vulva. 
The nonvisual portions of the clitoris lie deep to the 


vulva and include the erectile tissues of the paired 
body (corpora), crura, and bulbs that connect at the 
root. The clitoral root is of great importance to female 
sexuality and is highly responsive to direct stimula- 
tion. The majority of the neurovascular supply to the 
vulva, distal vagina, and clitoris is supplied by the 
pudendal nerve and artery. 

Some consider the brain to be the ultimate sexual 
organ; thus, several recent studies have used functional 
MRI (fMRI) to illustrate the brain regions associated 
with love including passionate, companionate, mater- 
nal, and unconditional love types. For this review, we 
will focus on passionate love, although all forms of love 
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FIGURE 18-6 Coronal MRI demonstrating the clitoral glans and body. Note similar morphology to male penis. 


have a common subcortical dopaminergic reward- 
related brain system involving dopamine and oxyto- 
cin receptors.!’ Passionate love specifically recruits 
the ventral tegmental area, which is the central plat- 
form for pleasurable feelings and pair-bonding, rich 
in dopamine, oxytocin, and vasopressin receptors and 
caudate nucleus associated with representation of 
goals, reward detection, expectation, and the prepara- 
tion for action.” Thus, passionate love is a complex 
emotion that is reward-based and goal-directed, usu- 
ally toward a specific partner. 


Clitoral __/ 
glans 


Other research has utilized fMRI to illustrate 
regions of the brain associated with sexual desire. In 
a recent fMRI study comparing women with hypo- 
active sexual desire disorder (HSDD) with normal 
females, there was a greater activation of the frontal 
gyri (Brodmann areas 10 and 47) suggesting that 
women with HSDD allocated significantly more 
attention to monitoring and/or evaluating their sexual 
responses/performance compared with the normal 
participants who had the majority of the activation 
in the midbrain regions (Figure 18-8).!8 Mindfulness 
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FIGURE 18-7 Sagittal MRI demonstrating the clitoral glans and body. The clitoral glans and body create a boomerang- 
like structure beneath the pubic symphysis. (Figure owned by Division of Urogynecology, Good Samaritan Hospital, 


Cincinnati, OH). 
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FIGURE 18-8 fMRI imaging. Normal women (green) and women with HSDD (red) during erotic stimuli. Overlap areas 


appear yellow. (From Ref."°) 


is an eastern practice with roots in Buddhist medi- 
tation that focuses on present moment and non- 
judgmental awareness. Mindfulness or “being in the 
moment” may be decreased or lacking in women with 
FSD where the frontal cortex is activated when it 
should be quiescent. In other words, normal sexual 
response requires deactivation of the higher thought 
processes and executive function of the frontal lobe 
and activation of the instinctual limbic system of the 
midbrain. Our current understanding of the female 
sexual response in relation to brain activation patterns 
suggests differences between women with and without 
sexual dysfunction in encoding arousing stimuli and/ 
or retrieval of past erotic experiences.'® 


Hormones and neurotransmitters modulate sexual 
function and, in general, dopamine, estrogen, pro- 
gesterone, and testosterone play an excitatory role in 
sexual desire, while serotonin, opioids, and prolactin 
play an inhibitory role.’ It is hypothesized that FSD 
may be due to a reduced level of excitatory activity, 
an increased level of inhibition, or both. Receptors for 
hormones are expressed in both the brain and genital 
tissues suggesting a central (desire) as well as periph- 
eral (arousal) component. During genital arousal, 
many neurotransmitters are involved in the sexual 
response. The most important neurotransmitters are 
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FIGURE 18-9 Steroidogenesis and peripheral conver- 
sion of sex steroids. DHEA and androstenedione are 
produced by the ovaries and adrenals, whereas DHEAS 
is mostly produced by the adrenals. The majority of tes- 
tosterone production is via peripheral conversion. (From 
Ref.” Copyright The Medical Journal of Australia 1999.) 


nitric oxide (NO) and vasoactive intestinal peptide 
(VIP), and both are enhanced by estrogen.”° 

The major androgens in women, listed in 
descending order of serum concentration, are dehy- 
droepiandrosterone sulfate (DHEAS), dehydroepian- 
drosterone (DHEA), androstenedione, testosterone, 
and dihydrotestosterone (DHT). DHEA and andro- 
stenedione are produced by the ovaries and adrenals, 
whereas DHEAS is mostly produced by the adrenal 
glands. DHEAS, DHEA, and androstenedione are 
pro-androgens and require conversion to testoster- 
one to exert androgenic effects. Testosterone appears 
to be the primary sex steroid influencing desire, 
while progesterone may mediate receptivity to part- 
ner approach. The production rate of testosterone in 
the normal female is 0.2 to 0.3 mg per day with 25% 
secreted by the ovary, 25% secreted by the adrenal, and 
50% from peripheral conversion.”! Circulating levels 
are in the range 0.2 to 0.7 ng/mL (0.6-2.5 nmol/L)” 
(Figure 18-9) .”? 

Normative ranges of androgen levels in women 
have not been established due to poor sensitivity and 
reliability of assays. Symptoms of androgen insuf- 
ficiency may include diminished well-being, fatigue, 
diminished desire, reduced sexual receptivity, and 
diminished sexual pleasure.” These symptoms may 
resemble depression and environmental stressors, 
making diagnosis difficult. Although an androgen 
insufficiency syndrome (AIS) in women was initially 
proposed in 2001, it remains controversial and ill- 
defined. Etiologies for AIS include: 


1. Ovarian (chemotherapy, radiation 
oophorectomy) 


2. Adrenal (adrenal insufficiency, adrenalectomy) 


therapy, 


Qo 


. Hypothalamic-pituitary (hypopituitarism) 

. Drug related (corticosteroids, antiandrogenic 
agents, oral contraceptives, oral estrogen replace- 
ment therapies) 

5. Idiopathic?” 


D 


Testosterone levels gradually begin to decline in 
the third decade in females. By menopause the levels 
may be half of their peak, leading to greater likelihood 
of symptoms at this time.” However, it is important 
to note that the ovarian stroma continues to secrete 
androgens throughout a woman’s lifetime. Androgens 
are converted into estrone, the dominant form of 
estrogen in menopause, by aromatase in the peripheral 
tissues. Premenopausal and postmenopausal women 
undergoing oophorectomy will have androgen and 
estrogen deficiencies, with an abrupt decrease in tes- 
tosterone levels by approximately 50%.° 

Estrogen deficiency results in a myriad of symp- 
toms including mood changes, memory loss, sleep 
disturbances, decreased libido, decreased intensity of 
arousal/orgasm, decreased vaginal lubrication, and 
decreased sense of well-being. Estrogens have vasodi- 
latory and vasoprotective effects that increase vaginal, 
clitoral, and urethral arterial flow.” Estradiol is pro- 
duced at the rate of 100 to 300 mg per day” prior 
to menopause and then falls precipitously causing 
reduced overall blood flow to the hormonally respon- 
sive urogenital system and resultant vulvovaginal atro- 
phy. Estradiol levels less than 50 pg/mL are associated 
with vaginal dryness, increased frequency and inten- 
sity of dyspareunia, pain with penetration, and burn- 
ing.” Vaginal dryness with associated dyspareunia is 
the most common sexual problem related to low estro- 
gen in menopausal women. 

As stated previously, dopamine is the key neu- 
rotransmitter that modulates sexual desire. Increasing 
levels of serotonin (eg, reuptake inhibition, as with 
the selective serotonin reuptake inhibitors [SSRIs]) 
can diminish dopaminergic effects on sexual function. 
Additionally, endogenous opioids may reduce plea- 
sure-seeking and thus orgasmic experience, resulting 
in an inhibitory effect on sexual desire (Figure 18-10).'° 


Pain Disorders 


Although sexual pain is considered a domain of FSD, 
it also may be part of the physiology of further sexual 
dysfunction. A potential cascade of responses stem 
from an initial pain experience including anticipa- 
tion of subsequent pain, pelvic floor hypertonicity/ 
levator myalgia/vaginismus that may lead to worsen- 
ing pain, low desire, sexual avoidance, poor arousal 
and/or orgasmic capacity, and development of sub- 
sequent untoward relationship effects. This may lead 
to a downward spiral of repetitive pain that in its 
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FIGURE 18-10 Neurotransmitters. Positive and negative 
influences of hormones and neurotransmitters on sexual 
desire. (Redrawn with permission from Ref.1°) 


most severe form may lead to apareunia. The loca- 
tion of the pain, with either entry or deep penetra- 
tion, provides information of the etiology. Entry pain 
is associated with vestibulodynia, vaginal dryness or 
atrophy, levator hypertonicity, or vaginal stenosis 
while deep pain may be secondary to endometrio- 
sis, pelvic inflammatory disease, painful bladder syn- 
drome/interstitial cystitis, levator hypertonicity, and 
other causes. 

With the widespread use of synthetic polypropylene 
mesh for the treatment of stress urinary incontinence 
and/or pelvic organ prolapse, mesh exposures and 
mesh contractures may occur and have been associ- 
ated with dyspareunia. A recent multicenter random- 
ized controlled trial evaluating vaginal mesh for the 
treatment of pelvic organ prolapse reported a 15.6% 
mesh erosion (or exposure) rate within three months 
of placement, although some mesh exposures were 
asymptomatic.” Others have suggested that scar tissue 
incorporation of the synthetic materials may lead to a 
50% or greater contraction of the implanted size, with 
subsequent dyspareunia and tension on the lateral pel- 
vic attachments.” 


Mental Health 


Relationship problems (marital discord, lack of inti- 
macy, etc) and potential stressors (financial, job, 
health) contribute to FSD. Concurrent Axis I psy- 
chiatric diagnoses should be delineated during the 
workup of FSD including depression, anxiety, and 
anorexia. Often, a history of a sexual trauma may be 
elucidated, as 17.6% of US women report a history 
of prior sexual assault.*! Women with the highest risk 
of sexual violence (82%) are female veterans with a 
history of posttraumatic stress disorder.” Recently, 
normal variations in personality, such as introversion, 
emotional instability, and not being open to new expe- 
riences, have been identified as risk factors for FSD, 
specifically orgasmic dysfunction.” 
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EVALUATION 


Female sexual function is a complex entity composed 
of physiological, psychological, cultural, and environ- 
mental factors. Any alterations may lead to increased 
or decreased sexual satisfaction. Despite the common 
nature of sexual complaints, dealing with these prob- 
lems in the office setting may be challenging. Provider 
comfort, bias, and degree of training can impact 
patients being screened for this information.*! In addi- 
tion, patients are often unlikely to volunteer intimate 
and sensitive information without being asked. 

Providers can start the conversation by comment- 
ing on the frequency of sexual problems in the popula- 
tion. Questions should be open ended and nondirective. 
Appropriate pauses and time for the patient to elaborate 
are important.’ Later in the interview, direct questions 
may elucidate more detailed information about the com- 
plaint. Another technique is to use a standardized intake 
form and questionnaires to identify patients with con- 
cerns related to FSD. Following identification of a prob- 
lem, a comprehensive evaluation should be performed. 

The evaluation for FSD should include a medical, 
sexual, and psychosocial history, physical examination, 
and laboratory testing. If necessary, the patient may 
need to schedule a second appointment, as the process 
can be time consuming. 


Medical History 
The medical history should include medical, sur- 
gical, obstetrical, and gynecological information. 


Cardiovascular disease has been linked to female 
arousal disorders, due to concurrent atherosclerosis 
of the vessels supplying the vagina and clitoris. This 
phenomenon has been documented in studies of 
men showing erectile dysfunction to be a precursor 
of coronary artery disease.’ Neurologic disease such 
as multiple sclerosis, spinal cord injury, or diabetes 
can affect sexual function by impairing both arousal 
and orgasm.” Additionally, general medical health is 
directly correlated with sexual health. 

Previous surgery should be ascertained. In many 
cases, sexual function improves or is unchanged after 
pelvic surgery. Many studies have documented posi- 
tive impact of hysterectomy on sexual function, with 
no significant differences based on removal or pres- 
ervation of the cervix.’™ However, certain patients 
have reported diminished sensation, impaired lubrica- 
tion, and vaginal changes following such procedures. 
Additionally, removal of the ovaries may lead to FSD 
secondary to estrogen and/or androgen depletion. 
Other surgical repairs such as Burch bladder suspen- 
sion with posterior colporrhaphy may be associated 
with increased rates of dyspareunia postoperatively.*° 
Postoperative vaginal stenosis, while rare, can result 
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from levatorplasty at the time of posterior colporrha- 
phy and/or aggressive trimming of the vaginal mucosa 
at the time of colporrhaphy, leading to dyspareunia 
or apareunia.*! With the widespread use of synthetic 
mesh for the treatment of stress incontinence and/or 
pelvic organ prolapse, mesh exposures and contrac- 
tures may be a potential cause of postoperative pain. 

Obstetrical history, specifically related to previous 
operative delivery, tears, or episiotomy, may outline sites 
for potential denervation or dyspareunia. Gynecological 
conditions such as endometriosis, recurrent vaginal 
infections, recurrent urinary tract infections, pelvic 
organ prolapse, or urinary/fecal incontinence should be 
addressed. A history of pelvic trauma or injury includ- 
ing motor vehicle collisions may be an important etiol- 
ogy for diminished sensation or pain. 

Several medications may impact libido, arousal, and 
orgasm, although most have been identified through 
studies of male sexual dysfunction’? (Table 18-3).*° 
The most common medications reported to cause FSD 
are the SSRIs with 30% to 70% of patients report- 
ing decreased desire, arousal, or orgasm.“ In women 


Table 18-3 Medications with Sexual Side Effects” 


Medication Mechanism of Action 


Antihypertensives: 
1. Beta-blockers 


2. Alpha-blockers Uncertain 


3. Diuretics 
smooth muscle 


Psychotherapeutic agents: 


Effects on sympathetic and vascular 
system, dose dependant 


Uncertain, may be effect on vascular 


using SSRIs, the proposed physiological mechanism of 
SSRI-induced sexual side effects is enhanced serotonin 
activity inhibiting dopaminergic, alpha-adrenergic, 
and cholinergic systems in the genitourinary tract and 
decreased levels of NO production.*® 


Sexual History 


The sexual history is a key aspect of this evaluation. 
Important factors in sexual function include frequency 
of sexual encounters, last satisfying sexual encounter, 
and current level of function in domains of desire, 
arousal, and orgasm. It is often useful to determine 
the previous highest level of sexual function and activ- 
ity to document any inciting factors or lifelong condi- 
tions such as primary anorgasmia. Other important 
issues are intimacy and relationship health, past sexual 
experiences and number of partners, level of knowledge 
regarding sexual anatomy and self-stimulation, and a 
woman’s attitude toward her own sexuality and body 
image as well as the sexual functioning of her partner 
including erectile dysfunction, premature ejaculation, or 


Sexual Side Effects 


Diminished libido, ejaculatory dysfunction 


Sexual dysfunction unspecified, ejaculatory 
dysfunction 

Impotence, impaired ejaculation, 
decreased libido 


Impotence 
Diminished desire, arousal, orgasm 


1. TCA Anticholinergic side effects 
2. SSRIs Serotonergic effects 
3. Lithium 


4. Neuroleptics 


Anticonvulsants: 
carbamazepine, phenytoin, 
phenobarbital, primidone 


Hormonally active agents: oral 
contraceptives, antiestrogens, 
antiandrogens, estrogens 


Chemotherapeutic agents 


Gastrointestinal agents: 
cimetidine, ranitidine, 
famotidine, omeprazole 
Cardiovascular agents 
1. Lipid-lowering agents 
2. Digoxin 


In conjunction with benzodiazepines 
Increased prolactin levels and 
testosterone antagonism 


Affect cytochrome P450 pathway 
and increase metabolism of 
androgens 


Effects on estrogen, androgen, and 
sex hormone-binding globulin levels 


Presumed due to gonadal 
suppression 


Possibly due to antiandrogen effect 


Uncertain 

Decreased testosterone levels, 
increased estrogen levels, related 
to sex hormone-like structure 


Erectile dysfunction 
Erectile dysfunction, priapism 


Sexual dysfunction unspecified 


Decreased libido, sexual dysfunction 
unspecified 


Sexual dysfunction unspecified 


Impotence and painful erections 


Diminished libido, erectile dysfunction 
Erectile dysfunction 


poor general health. The associated degree of personal 
distress and emotional bother should be quantified. 
Sexual orientation should be addressed if contributory. 
Several validated instruments are available for assess- 
ment of sexual function, including the Female Sexual 
Function Index (FSFI), the Female Sexual Distress 
Scale-R (FSDS-R), the Pelvic Organ Prolapse/Urinary 
Incontinence Sexual Function Questionnaire (PISQ), 
Body Exposure during Sexual Activity Questionnaire 
(BESAQ), and the Brief Index of Sexual Function for 
Women (BISF-W).*°°? Domain and total scores may 
be calculated and assist in delineating the source of the 
problem with questions that address desire, arousal, 
orgasm, pain, and relationship factors. The results also 
provide a baseline to follow response to intervention. 
The PISQ is the only condition-specific measure of sex- 
ual function for women with pelvic floor disorders. The 
FSFI is the most widely used due to ease of comple- 
tion and validation based on the DSM-IV. Additionally, 
general health may be addressed with the 12-item Short 
Form Health Survey (SF-12),*4 as women with poor 
health have higher likelihood of sexual dysfunction. 


Psychosocial History 


The physician must establish the nature of the FSD 
as primarily physiological in origin, primarily psycho- 
logical in origin, or mixed. Psychiatric diseases such as 
depression, anxiety, and other common conditions are 
part of the differential diagnosis of sexual dysfunction, 
and are important comorbidities in treatment. Use of 
tobacco, alcohol, and/or illicit drugs is critical to ascer- 
tain in the social history as substance abuse will nega- 
tively influence sexual function. 

Lastly, it is important to screen patients for need of 
psychotherapy in conjunction with medical treatment. 
Relationship problems and potential stressors, if iden- 
tified, should be outlined in detail. A history of sexual 
assault or trauma may be a potential contributor to 
the current sexual dysfunction. Patients with these 
features should undergo assessment by a therapist to 
address role for future treatment. 


Physical Examination 


On physical examination attention should be given to 
assessing the external and internal genitalia. Gentle 
inspection of the vulva and vestibule should be per- 
formed with a cotton swab to assess for pain, abnormal 
sensation (hyperparasthesia), and/or erythema, sug- 
gestive of vestibulodynia (Figure 18-11). Vulvar tissues 
should be evaluated for presence of vulvovaginal atro- 
phy or vulvar dystrophy that may result in fusion of the 
clitoral hood and labia. In severe cases, identification of 
the clitoris may not be possible. A general neurologic 
screening of S2—4 can be performed by testing perineal 
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FIGURE 18-11 Cotton swab test for vestibulodynia. 
(Figure owned by Division of Urogynecology, Good Samari- 
tan Hospital, Cincinnati, OH.) 


sensation. Often, use of a mirror to show the patient 
her anatomy during the examination may be helpful. 

The urethra should also be inspected for signs of 
atrophy such as urethral prolapse, diverticulum, or 
infection. Urethral cultures may be sent if there is a 
history of entry dyspareunia or if urethral pain or dis- 
charge is noted by milking the urethra. A cystoscopy, 
ultrasound or pelvic MRI may be necessary if a ure- 
thral diverticulum is suspected. Symptoms of urinary 
incontinence or painful bladder syndrome should be 
evaluated with a simple filling cystometrogram. 

Pain mapping of the vagina with digital palpation 
should include the bladder base, evaluating for pain- 
ful bladder syndrome and posterior introitus, as well 
as evaluation of the levator and coccygeus muscles. 
Levator hypertonicity/myalgia or vaginismus, termed 
proctalgia fugax when pain is referred to the anus, is a 
common disorder caused by repetitive painful stimuli 
resulting in hypertrophy of the levator muscle fibers 
including the puborectalis and pubococcygeus mus- 
cles. The levator muscles are located in the outer third 
of the vagina, and the tone may be severe enough to 
preclude speculum or penile insertion. The strength of 
the pelvic muscles can be graded on a scale of zero 
to five using a modified Oxford scale during the digi- 
tal pelvic examination. Coordinated versus uncoordi- 
nated contraction and relaxation should also be noted. 
Episiotomy scars and previous surgical incisions may 
be sites of tenderness due to vaginal narrowing, scar- 
ring, or nerve entrapment. 

Pelvic floor support should be assessed, focusing on 
symptomatic pelvic organ prolapse, significant short- 
ening of the vagina (vaginal length <6 cm) precluding 
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Infibulated scar 


Neo-introitus 


Preoperative 


Absent glans clitoris, 
prepuce, right and left 

- frenulae, and all or part 
of labia minora 

and labia majora 


FIGURE 18-12 Female genital cutting (FGC). FGC is a tradition practiced in parts of Africa, Middle East, and Asia. Type 
Ill FGC, also called infibulation, involves removing part or all of the external genitalia (prepuce, clitoral glans, labia minora, 


and majora). (From Ref.**) 


full penile insertion, or introital laxity that may cause 
decreased sexual sensation by both partners. In women 
with a history of synthetic mesh placement, palpate the 
vaginal canal in its entirety and use a split speculum to 
ensure a mesh exposure is not present. Infectious con- 
ditions such as bacterial vaginosis, candidiasis, or other 
sexually transmitted infections should be screened for 
and treated. Rare conditions, such as extreme angula- 
tion of the vagina after abdominal perineal resection 
(APR), should not be overlooked in women with a his- 
tory of rectal or anal cancer. 

Certain patients may need further attention dur- 
ing the physical examination. Women with a history 
of female genital cutting (FGC), also known as female 
genital mutilation, female circumcision, or infibulation, 
may have altered anatomy of the vulva that could affect 
their sexual function. Types I and II FGC involve par- 
tial or complete excision of the clitoral hood or glans 
and partial or complete removal of the labia, while Type 
HI—the most severe form of FGC—is associated with 
partial or complete removal of the external genitalia and 
a stenotic neo-introitus (Figure 18-12).°° In these sub- 
jects, despite the altered external appearance, an intact 
clitoris may be present and palpable underneath the 
scar. Tapping on the clitoris or its presumed location 
may provoke a reflex contraction of the levator ani. 

Finally, a bimanual examination is necessary to 
evaluate the cervix, uterus, and adnexa for pain or 
other pathology such as an adnexal mass or tubo-ovar- 
ian abscess/pelvic inflammatory disease. 


Laboratory Assessment 


Laboratory studies may be performed if a hor- 
monal deficiency is suspected. If menopausal status 
is uncertain, estradiol, follicle-stimulating hormone, 
and luteinizing hormone may be obtained. Although 
there is no precise cutoff value to determine whether 
estrogen deficiency is the cause of sexual dysfunc- 
tion or simply a contributor, estradiol levels less 
than 50 pg/mL are associated with vaginal dryness 
and dyspareunia.” Testing DHEAS levels will reflect 
adrenal androgen secretion and may highlight an 
adrenal insufficiency. Thyroid-stimulating hormone 
may identify a thyroid dysfunction. Assessment of 
androgen production can be obtained by measuring 
free testosterone (bioactive) or by calculating a free 
androgen index (FAD), or more accurately the free tes- 
tosterone index (FTI).*® Only the free (or unbound) 
testosterone can exert its effects on the target tissue 
and ideally is measured by equilibrium dialysis assay; 
however, most labs do not offer this test; thus, the FTI 
is used as a surrogate: 


FTI- 100 x total testosterone (nmol/mL) 
E SHBG (nmol/mL) 


(multiply by 3.47 for conversion) 


The FTI is inversely related to sex hormone-binding 
globulin (SHBG), which may be increased in women 
taking exogenous hormones, such as OCPs or oral 
hormone replacement.” Additionally, the FTI makes 
assumptions about albumin levels, as testosterone 


binds not only to SHBG but also to albumin. Because 
of the paucity of research on normal levels of andro- 
gens in women, levels in the lowest tertile or quartile 
are thought to require treatment in patients with clini- 
cal signs of AIS and without estrogen deficiency.**° 
Testosterone levels should be measured in the morn- 
ing of days 8 to 18 of the menstrual cycle, as the lev- 
els are at their highest during this time. In addition, a 
complete blood count, liver function tests, and lipid 
profile may be helpful, especially if treatment with 
medications is anticipated.® Consider a prolactin level 
only if clinical symptoms of galactorrhea or infertility 
are present or if the patient is on medications that may 
alter prolactin. 


Specialized Testing 


Specialized diagnostics such as duplex Doppler ultra- 
sonography or vaginal plethysmography are used to 
measure blood flow in the vagina, although these inves- 
tigations are most often used in conjunction with a clin- 
ical trial. Vaginal/clitoral sensory perception thresholds 
to temperature and vibration have also been reported. 
These specialized tests require expensive equipment 
and are not widely available, nor necessary for clinical 
practice. More common imaging studies such as pelvic 
ultrasound and pelvic MRI should be performed for 
appropriate anatomical indications including urethral 
diverticulum, pelvic masses, abnormal pelvic anatomy, 
or possibly in severe FGC cases, although are not usu- 
ally indicated in most FSD evaluations. 

Once the history, physical, psychological interview, 
and diagnostic testing are complete, the patient should 
return to the office for discussion with or without 
her partner. Using either the ICSM or DSM-IV-TR 
classification system, she may fall into one or more 
categories including desire, arousal, orgasm, or pain 
disorders. It is important to ascertain the most dis- 
tressing symptom as complaints often overlap. At this 
visit, therapeutic options may be addressed. 


NONSURGICAL TREATMENT 


General 


An open conversation should take place with the 
patient and her partner. Discussion about the diag- 
nosis, and its potential physiological basis, is impor- 
tant and goals and expectations of treatment should 
be established. Intimacy is a powerful motivator in the 
female sexual response and may need to be addressed 
as a contributor to FSD. Women often initiate sexual- 
ity to enhance emotional closeness, and this impetus 
may drive libido. Further willingness to experience 
arousal arises from the need to increase intimacy.®! If 
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any marital discord or interpersonal issues are present, 
these should be evaluated, with appropriate follow-up 
to a therapist. Certified sex therapists undergo spe- 
cial training in this area and have a variety of back- 
grounds, including psychiatry, counseling, psychology, 
or social work. 

Patient education is also paramount. Do not assume 
that your patient, regardless of age, knows her own 
anatomy or how it functions. Be sensitive to certain 
cultural and religious issues, such as self-stimulation 
or self-exploration being forbidden. Patients should be 
taught, for example, that not having an orgasm with 
each sexual encounter does not mean that the experi- 
ence was a failure, and that clitoral stimulation may be 
more likely to lead to orgasm than coital intercourse. 
A brief discussion of foreplay may be beneficial. In 
many patients recommendation of topical lubricants, 
vaginal moisturizers, or local vaginal estrogen may aid 
with dyspareunia related to vaginal dryness. 

Patients may begin by informing themselves about 
their situation. Reading books or articles about sexual 
function can establish that others have had similar 
experiences, and may validate patient’s feelings about 
her perceived sexual dysfunction. Experimentation 
with different sexual positions and encouraging 
women to familiarize themselves with their sexual 
response, to include the use of vibrator therapy, may 
be helpful in the right patient. Lifestyle changes are 
also important. Modification of known risk factors 
such as hypertension, hyperlipidemia, diabetes, ciga- 
rette smoking, or drug and alcohol abuse is part of 
the treatment process. Exercise, a healthy diet, and 
adequate sleep will promote physical and sexual well- 
being. Behavioral modification and nonpharmacologic 
therapies are first-line treatment. 

Medication adjustments may be helpful. 
Antidepressants, specifically SSRIs, are a common 
medication that may have a negative impact on sex- 
ual function. Strategies to manage antidepressant- 
induced sexual dysfunction include reducing the drug 
to the minimally effective dose, waiting for adaptation, 
drug holidays, pharmacologic antidotes, and switch- 
ing to another antidepressant with a more favorable 
profile, such as the selective norepinephrine reup- 
take inhibitors (SNRIs: venlafaxine, desvenlafaxine, 
duloxetine, and nefazodone) or other antidepressants 
(eg, bupropion).°? However, one must be aware that 
switching antidepressants to one with a favorable side 
effect profile may result in a reduced antidepressant 
response. Another option is to add an antidepressant 
with a favorable profile to their current regimen, such 
as bupropion.“ Bupropion is a potent and selec- 
tive dopamine reuptake inhibitor with no clinically 
significant affinity for the serotonergic transporter or 
serotonergic, cholinergic, adrenergic, or histaminergic 
receptors. There has also been some reported success 
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with sildenafil treatment of SSRI-associated sexual 
dysfunction.‘ 

Another class of medications potentially associated 
with sexual dysfunction is hormonal contraception, 
such as OCPs. Decreased libido in subjects taking 
OCPs has been reported, likely due to elevation of 
SHBG and subsequent reduction in bioavailable tes- 
tosterone.®’ Thus, switching to nonhormonal contra- 
ceptive methods, including barrier methods, copper 
intrauterine devices, or permanent sterilization, or 
nonsystemic methods such as levonorgestrel intrauter- 
ine device may have a positive effect on libido. 

Although many clinicians believe first-line treat- 
ment of FSD in postmenopausal patients should 
involve estrogen replacement,” studies have docu- 
mented that systemic estrogen alone is often insuf- 
ficient to cure symptoms of sexual dysfunction in 
this group.®°? Additionally, oral estrogen treatment 
increases SHBG levels and depletes levels of bioavail- 
able testosterone, potentially exacerbating androgen 
insufficiency. Recent shifts in attitude regarding estro- 
gen replacement have led to reluctance of patients to 
start hormonal treatment unnecessarily. Therefore, for 
complaints of dyspareunia due to vulvovaginal atro- 
phy, treat with a local vaginal estrogen preparation 
with low systemic absorption. Several studies have 
shown reduction in irritative symptoms and improve- 
ment in vaginal maturity with local vaginal creams, 
tablets, and rings. Transdermal systemic estrogen 
replacement does not increase SHBG, thus is more 
appropriate in patients with vasomotor symptoms and 
FSD. Appropriate counseling regarding risks and ben- 
efits of hormonal treatment is prerequisite to initiating 
therapy. 


Sexual Desire/Interest 
Disorder or HSDD 


After other psychological and physiological condi- 
tions, such as marital discord or dyspareunia, have 
been ruled out, HSDD may be the primary diagno- 
sis. As stated earlier, androgens are the predominant 
hormone responsible for sexual desire. Nevertheless, 
androgen replacement in women is controversial. 
Although studies have documented an association 
between androgen replacement and improvement in 
sexual desire, long-term follow-up is lacking, leading 
to concerns about safety in this population. Currently 
the only commercially available testosterone prepara- 
tion for women is methyltestosterone combined with 
esterified estrogen, FDA approved for postmenopausal 
patients with refractory vasomotor symptoms. 

Lobo et al. evaluated the effects of oral estro- 
gen 0.625 mg with or without methyltestosterone 
1.25 mg on hypoactive sexual desire in postmeno- 
pausal women. At 16 weeks follow-up, therapy with 


methyltestosterone increased bioavailable testosterone 
and improved sexual interest/desire, and frequency of 
sexual interest/desire, in most subjects.” Shifrin et al. 
demonstrated that women who underwent surgical 
menopause with hysterectomy and oophorectomy on 
systemic estrogen had improved sexual function and 
psychological well-being following treatment with 
300 ug transdermal testosterone patch.® However, 
there was a strong placebo response in this study, and 
many subjects had evidence of borderline high andro- 
gen levels. Similarly, Davis et al. reported that in post- 
menopausal women not on estrogen replacement, a 
significant increase in sexually satisfying episodes in 
a 300 ug transdermal testosterone patch group (an 
increase of 2.1 episodes vs 0.7, P< .001) was demon- 
strated when compared with placebo.”! This study pro- 
vides further evidence that in postmenopausal women, 
testosterone therapy may be initiated without replace- 
ment of estrogen. Other studies have shown a correla- 
tion with low androgen levels and decreased libido in 
both premenopausal and postmenopausal subjects.” 
Patients who have symptoms of androgen insuffi- 
ciency with documented low testosterone by labora- 
tory testing may be candidates for replacement. It is 
important to inform patients that use of all androgen 
replacement therapy for low sexual desire is “off- 
label,’ and not FDA approved in women. Several 
methods for providing androgen replacement exist, 
including pellets, compounded creams, topical gels, 
patches, and oral supplementation. Often treatments 
are compounded and thus not subject to the same rig- 
ors as FDA-approved prescriptions. Topical testoster- 
one 1% gel preparations are FDA approved for men 
with hypogonadism, and are sometimes used off-label 
for women with low libido. Although these prepa- 
rations are more predictable in their formulation, 
amounts necessary to treat women are a fraction of 
those for males, leading to difficulty in dispensing. All 
testosterone preparations must be carefully dosed and 
monitored to avoid supratherapeutic levels and nega- 
tive side effects. At present time, a topical 300 ug tes- 
tosterone gel (LibiGel™, Biosante, Lincolnshire, IL) 
specifically designed for women is currently in Phase 
III clinical trials and has shown promising results.” 
Relatively strong contraindications to androgen 
therapy include androgenic alopecia, moderate to 
severe acne, clinical hirsutism, history of polycystic 
ovarian syndrome, hyperlipidemia, or liver dysfunc- 
tion, while absolute contraindications include preg- 
nancy, lactation, and suspected androgen-dependent 
neoplasia.” Most of the available data are based on 
short-term studies and long-term safety and efficacy 
are unknown. Therapy should be performed under 
close physician supervision, after thorough patient 
counseling. As stated earlier, patients with levels in 
the lowest tertile to quartile may be candidates for 


treatment, due to insensitivity of the assays at lower 
ranges and paucity of research on normal levels of 
androgens in women. Early effects of androgen ther- 
apy include acne and hirsutism, with a recent study 
reporting a 2.9% increased rate of acne in the testos- 
terone therapy group.’ Long-term side effects such as 
male pattern baldness, voice changes, and hypertro- 
phy of the clitoris are infrequent within normal andro- 
gen ranges. Androgen therapy may adversely affect 
the lipid profile, especially with oral preparations that 
are metabolized in the liver.“ Peripheral conversion 
to estrogens does occur and potential risk for breast 
cancer and endometrial stimulation exists with use. 
Benefits of androgens include increased muscle mass 
and stimulation of bone formation as well as reduc- 
tion of vasomotor symptoms.” Prior to therapy with 
testosterone replacement, lipids, liver function tests, 
and hemoglobin should be evaluated. At one to two 
months following onset of therapy, laboratory tests 
should be repeated to avoid supraphysiological dosing 
and/or liver dysfunction or dyslipidemia.** 

DHEA is an intermediate in the biosynthesis of 
androgens. It is available as a nutritional supplement. 
DHEA is also not FDA regulated and quality of for- 
mulations varies; hence, follow-up androgen levels 
are required approximately one to two months after 
medication adjustment. Reported improvements 
in libido, arousal, and orgasm have been found in 
patients with low androgen levels prior to treatment; 
however, these are small studies and not placebo 
controlled.”””* Thus, long-term risks and benefits 
are unknown. Appropriate patient counseling about 
the experimental nature of the therapy is essential 
prior to initiating treatment. 

Given the documented inhibitory influence of sero- 
tonin on female libido, there has been interest in devel- 
opment of a serotonin agonist/antagonist for therapy 
of low desire.” However, concern for side effects and 
lack of FDA support has led to the latest of these 
treatments to be abandoned. Bupropion is currently 
the only nonhormonal medication commercially avail- 
able in an off-label use for women with HSDD who 
have contraindications to hormone therapy. It targets 
the dopaminergic reward-related brain system, as it is 
a potent and selective dopamine reuptake inhibitor. In 
a randomized, double-blind, placebo-controlled study 
of 232 women, bupropion improved BISF-W scores 
from 15.8 to 33.9 (P=.001).% 


Arousal Disorder or FSAD 


Treatments for FSAD have received much attention 
and various formulations are available without a pre- 
scription that have undocumented safety and efficacy 
for FSD. Therapies that report benefits often base their 
claims on small studies with short-term follow-up. 
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Similar to therapies used in males for erectile dysfunc- 
tion, many of these focus on increasing blood flow as 
a mechanism for improving sexual arousal. However, 
in women subjects, improved blood flow, lubrication, 
and engorgement do not necessarily correlate with 
improved subjective arousal.” 

L-Arginine is a precursor in the formation of NO, 
a mediator of vaginal and clitoral smooth muscle 
relaxation. ArginMax (Daily Wellness Company, 
Sunnyvale, CA) is a daily nutritional supplement 
containing L-arginine and other vitamins. A small 
study evaluated 77 women, of which 34 women were 
treated with ArginMax and 43 with placebo. Findings 
were improved sexual desire, satisfaction, frequency 
of orgasm, and clitoral sensation in four weeks in 
the ArginMax group,® although systemic long-term 
side effects are unknown. Topical L-arginine is mar- 
keted widely for treatment of arousal disorder with 
several over-the-counter preparations available. These 
agents are designed to be applied to the vulva prior 
to sexual activity (heighteners/sensitizers). Often such 
products contain menthol, which may be irritating 
to the patient. There are no published studies on the 
effectiveness of these treatments and side effects are 
unknown. 

Another topical agent is Zestra (Semprae 
Laboratories, Inc, Charleston, SC), a botanical femi- 
nine massage oil. The product is marketed as being “all 
natural,” and available at many pharmacies without a 
prescription. A small amount is applied to the vulva 
prior to activity. In a recent large study of 256 women 
aged 21 to 65 years old over a 12-week period, Zestra 
provided a significant increase in arousal, although 
15% of women complained of mild to moderate geni- 
tal burning.®! 

Sildenafil is a selective Type 5 phosphodiesterase 
inhibitor, which decreases the metabolism of cGMP, 
the second messenger in NO-mediated relaxation 
of clitoral and vaginal smooth muscle. Currently it 
is only approved for use in males; results of studies 
in women have been conflicting.®**? Most recently, 
a large randomized controlled trial of 781 women 
showed no significant effect on subjective assessment 
of lubrication, sensation, or sexual enjoyment with 
sildenafil in women with sexual arousal disorder.*? 
These data suggest that sildenafil does not clearly 
benefit women with FSAD, likely due to a lack of 
awareness in some women of genital changes. Thus, 
the women who may benefit from off-label use of 
sildenafil include those with a diagnosis of genital 
sexual arousal disorder, rather than subjective sexual 
arousal disorder. 

Tibolone is a synthetic steroid with estrogenic, pro- 
gestagenic, and androgenic properties. It is not cur- 
rently available in the United States, but has been 
utilized in Europe for 20 years. Randomized controlled 
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FIGURE 18-13 Eros Therapy. Device provides suction and 
vibration to the clitoris. (Photograph owned by Division of 
Urogynecology, Good Samaritan Hospital, Cincinnati, OH). 


trials have demonstrated that tibolone produces 
improvements in sexual function, including desire 
and arousal, more effectively than transdermal estra- 
diol/progestin®**?; however, there are concerns about 
increased risk of breast cancer and stroke.*° 

The Eros Therapy (NuGyn, Inc, Spring Lake Park, 
MN) is the first FDA-approved nonpharmacologic 
device for treatment of FSD. It is a battery-operated 
handheld device, which is placed over the clitoris 
(Figure 18-13). The device provides a gentle adjust- 
able vacuum suction and a low-level vibratory sensa- 
tion. It is designed to be used three or more times a 
week for approximately five minutes at a time. Use of 
the Eros Therapy has been shown to increase blood 
flow to the clitoral area as well as to the vagina and 
pelvis.*’ Small nonblinded studies have shown it may 
significantly improve arousal, orgasm, and overall sat- 
isfaction in patients with sexual arousal disorder.***° 
This may include women with a history of pelvic 
radiation who have a poor vasculature system.” The 
treatment provides an alternative for patients who 
wish to avoid use of pharmacologic agents or hor- 
monal therapy. 


Orgasmic Disorder 


Therapy for orgasmic disorder may be the most chal- 
lenging for the physician. It is important to docu- 
ment whether the disorder is primary, secondary, 
or situational. Primary or lifetime anorgasmia is the 
most difficult to treat, and often requires referral for 
sex therapy. Patients should be encouraged to explore 
self-stimulation if not already done so, with or with- 
out a vibrator. Secondary anorgasmia may be due to 
pelvic floor changes from vaginal delivery, aging, or 
hormonal deficiencies. Pelvic floor physical therapy 
with biofeedback may improve orgasmic disorders 
related to weak musculature. Hormonal replacement 
with estrogens or androgens can improve orgasmic 
dysfunction in patients with deficiency. Patients may 
also benefit from the Eros Therapy. Overall, however, 
there is a paucity of research in this area. 


Sexual Pain Disorders 


Cognitive behavioral therapy and couples therapy play 
a role in treatment. If possible, any etiology for pain, 
such as vulvovaginal atrophy or vestibulodynia, should 
be addressed first. Proper perineal hygiene should 
be emphasized. This includes keeping the area clean 
and dry, wearing breathable underwear (eg, cotton), 
and avoidance of harsh detergent soaps, bubble baths, 
douching, and depilatories. For vestibulodynia, medi- 
cal therapies include off-label use of antidepressants, 
including amitryptyline, nortriptyline, or duloxetine, 
or nerve-modulating agents such as gabapentin or 
pregabalin, although sedation is a common reason for 
discontinuation of these medications. 

Treatment of levator hypertonicity involves physical 
therapy, often with dilators for desensitization. Other 
poorly studied remedies include trigger point injec- 
tions, compounded diazepam, and/or botulinum toxin 
injections. Overall, diagnosis and therapy of vulvar and 
pelvic pain is complex and involves multiple modali- 
ties, which are beyond the scope of this review. 


SURGICAL TREATMENT 


Although surgical treatment is usually not indicated 
for FSD, there are some situations in which surgery 
is appropriate. These may include refractory vulvar 
vestibulodynia, labial hypertrophy, vaginal laxity, and 
severe vaginal stenosis due to FGC, vulvar dystro- 
phy, or iatrogenic causes. Surgical treatment of pelvic 
floor disorders, such as pelvic organ prolapse, urinary 
incontinence, or fecal incontinence, may also improve 
sexual function. 

In cases of vulvar vestibulodynia that fail to 
respond to conservative therapies with diet, salt 


FIGURE 18-14 Vestibulectomy. (From Ref.” © Elsevier 
2011.) 


soaks, mineral baths, and/or oral medication, surgi- 
cal management with removal of the vestibule is an 
option (Figure 18-14).°! This can be accomplished 
sharply or by laser, with either localized excision or 
complete excision of the vestibule. Generally, the vag- 
inal epithelium is undermined and the distal vagina 
advanced to provide a more generous platform for 
penetrative intercourse. The minor vestibular glands 
including Skene glands or periurethral glands should 
be excised if they were painful during cotton swab 
testing. In a recent report of 104 women who under- 
went vestibulectomy, 93% of women reported satis- 
faction with the procedure and 89% were able to have 
intercourse.” 

In rare cases, women with extremes in width of the 
labia minora may experience physical symptoms such 
as discomfort in clothing, discomfort during exercise, 
and entry dyspareunia. In such subjects, a labial reduc- 
tion procedure may be warranted. In a retrospective 
study of 163 simple labial reductions, no significant 
complications were noted and 93% had a successful 
functional outcome (Figure 18-15).°? More complex 
labial reduction procedures have been described, such 
as the z-plasty (Figure 18-16).°* It is important to dif- 
ferentiate surgical correction for physical symptoms 
from cosmetic correction. 

In some situations, vaginal looseness or laxity may 
occur following childbirth, and lead to alterations 
in sexual function. A small pilot study has reported 
on the tolerability and success of nonsurgical tight- 
ening with radio-frequency thermal therapy,” but 
surgical correction with a perineoplasty is the main- 
stay of treatment. The goal of surgical correction of 
laxity is to reduce the genital hiatus to improve pen- 
etrative sensation. This is accomplished by excising a 
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FIGURE 18-15 Simple labial reduction. Kocher clamps 
delineate the borders for excision of redundant tissue 
(A). The remaining anterior flaps will become the labia 
minora of desired size (B). (From Ref.” © Elsevier 2000.) 
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FIGURE 18-16 Labial reduc- 
tion “z-plasty.” Excision of 
central portions of labia minor 
with reapproximation in a 
z-closure fashion with inter- 
rupted delayed absorbable 
suture. (From Ref.” © Wolters 
Kluwer.) 


diamond-shaped portion of the distal vaginal epithe- 
lium and perineal skin, sharply mobilizing the poste- 
rior vaginal epithelium, plicating the fibromuscular 
tissues of the perineum, and trimming any redundant 
vaginal epithelium. In a report of 53 patients, 94% felt 
that the vagina was tighter,” although long-term out- 
comes and psychosocial and safety data are lacking. 

In cases of Type HI FGC, a defibulation proce- 
dure allows the vagina to be patent and may reveal 
the intact buried clitoral glans in approximately half of 
the cases” (Figure 18-17).” Defibulation releases the 
vulvar scar tissue in the midline, exposing the introi- 
tus, urethral meatus, and possible clitoral glans, as 
well as creating a new labia majora. Care should be 
taken not to injure any clitoral tissue in the process. 
Experts recommend general or regional anesthesia to 
avoid posttraumatic stress disorder that may be experi- 
enced with local anesthesia.” A recent study reported 
on 40 women with a history of Type III FGC who 
underwent defibulation; 100% were satisfied with their 
results and no intraoperative or postoperative compli- 
cations occurred.’ 

For patients with postsurgical vaginal narrowing or 
severe vulvar dystrophy, surgical management can be 
performed to increase introital caliber by reverse peri- 
neoplasty with vaginal advancement. After excision of 
a triangular portion of perineal skin, the posterior vag- 
inal epithelium is mobilized sharply and advanced to 
cover the perineal skin defect. A retrospective review 
of 64 patients who underwent perineoplasty for the 


Preoperative 


Buried clitoris 
(potentially intact) 


Vertical incision 
along the anterior 
surface of the 
infibulated scar 


Kelly clamp inserted 
under the infibulation 
scar to delineate ita 
length 


A 
FIGURE 18-17 Defibulation. A Kelly clamp is placed in 
the neo-introitus to delineate the length of the scar. Two 
allis clamps are placed at 2 and 10 o'clock and a vertical 
incision is made with Mayo scissors to expose the vagina 
and urethral meatus. Care should be taken to palpate the 
clitoral region prior to incision to avoid additional injury, if 
present. Edges of the labia are then reapproximated with 
a subcuticular suture. (From Ref.5>) 
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treatment of introital stenosis related to vulvar lichen 
sclerosus found that quality of intercourse improved in 
86% of patients.°® 

If pelvic organ prolapse and/or urinary inconti- 
nence are contributing to FSD, then surgery to repair 
the pelvic floor disorder may restore quality of life and 
sexual function. Widespread use of synthetic mesh for 
pelvic floor disorders has led to particular complica- 
tions such as mesh exposure/erosion, as well as pain 
along mesh attachments during intercourse. Removing 
mesh that produces uncomfortable sensations during 
intercourse, such as tugging or pulling, may be neces- 
sary if conservative therapies have failed.°° 


Key Points 


e Female sexual dysfunction is a multifactorial and 
highly prevalent and distressing disease, affecting a 
large number of women. 

e A collaborative and comprehensive evaluation, 
patient and partner education, and behavior modi- 
fication, followed by individualized pharmacother- 
apy and/or surgical management in select patients, 
should be the standard management of women 
with sexual dysfunction. 


FSD is a multifactorial and highly prevalent and dis- 
tressing disease, affecting a large number of women. 
Recent media attention to male sexual dysfunction has 
led to increasing female patient awareness and a desire 
to seek help from their physician. Despite this, many 
physicians fail to acknowledge FSD as part of the med- 
ical history, possibly due to lack of time or insufficient 
training. It is necessary to have a framework for diagno- 
sis and treatment. A collaborative and comprehensive 
evaluation, patient and partner education, and behav- 
ior modification, followed by individualized pharmaco- 
therapy and/or surgical management in select patients, 
should be the standard management of women with 
sexual dysfunction. Ultimately, as research in the field 
progresses, a better understanding of the physiology 
and pharmacotherapy of FSD will be attained. 
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® Pessaries for Treatment of 


Ranee Thakar 


INTRODUCTION 


Pessaries offer a safe, nonsurgical option for the treat- 
ment of urinary incontinence and pelvic organ pro- 
lapse. The concept of pessaries for the treatment of 
prolapse is not a new one. The pessary dates back 
thousands of years, prior to the days of Hippocrates, 
and innumerable varieties have been available over 
the last 200 years. One of the earliest “pessaries” used 
was placement of half a pomegranate in the vagina, as 
described by a Greek physician called Polybus.! Other 
methods described include a linen tampon soaked 
with astringent vinegar or a piece of beef as advocated 
by Soranus, another Greek physician. It was only in 
the 16th century that a device was made specifically 
to be used as a pessary, as opposed to using naturally 
occurring objects. 

Since the 20th century, considerable refinements 
have been made of existing pessaries. At present, pes- 
saries are generally made from inert plastic or silicone 
and can be used in patients allergic to latex.” Although 
it is not possible to establish a global perspective of 
the full extent of pessary use, a survey of the members 
of the American Urogynecologic Society showed that 
75% of surgeon members used pessaries as first-line 
therapy for pelvic organ prolapse. No clear consensus 
emerged regarding the type of pessary used or their 
indications for use by these surgeons.’ In the United 
Kingdom, a recent postal survey demonstrated that 
87% of consultants (physicians) use vaginal pessaries 
for management of POP.* 


Pelvic Organ Prolapse and 
Urinary Incontinence 


INDICATIONS FOR USE 


Clinicians primarily opt for vaginal pessaries as a 
treatment option for those with comorbid medical 
conditions, those who still wish to bear children, as 
interim relief prior to surgery, and for those who prefer 
nonsurgical treatment.? However, a recent study has 
shown that when pessaries are offered to patients with 
symptomatic pelvic organ prolapse,° nearly two-thirds 
of women choose a pessary rather than surgery as ini- 
tial management. Furthermore, a case-control study 
comparing women who chose pessaries with those 
who underwent surgery one year after their respective 
treatment found no difference in prolapse symptoms, 
bladder, bowel, or sexual function between groups.’ 
Although traditionally thought of as treatment only for 
women deemed unfit for surgery or infirm, pessaries 
should be considered a viable treatment option for the 
majority of women in the initial management of pelvic 
organ prolapse and stress incontinence. 


Pelvic Organ Prolapse 


Pelvic organ prolapse is the most common indica- 
tion for pessary use.’ The aim of treatment in the 
management of POP is to decrease the frequency 
and severity of prolapse symptoms and to avert or 
delay the need for surgery.’ Pessary use may prevent 
worsening of the prolapse as demonstrated in a small 
retrospective review of patients using pessaries for the 
treatment of POP.!° Pessary use success rates, defined 
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as continued pessary use of women who were suc- 
cessfully fitted, range from 56% to 89% at two to 
three months!' and 56% to 68% at 6 to 12 months 
after insertion.”’* Long-term continuation rates have 
not been determined, although many women con- 
tinue to use a pessary for life. 


Urinary Incontinence 


Pessaries can also be used to treat urinary inconti- 
nence. A randomized controlled trial compared tam- 
pon use and pessary with no device among incontinent 
women during exercise and found that both the pessary 
and tampon resulted in less incontinence as measured 
by a pad test than women who did not have an inter- 
vention.’? Up to 59% of women using incontinence 
pessaries continue using them approximately a year 
after insertion.'° Farrell et al.'’ recently designed an 
easy-to-insert, self-positioning incontinence pessary, 
with 76% of women continuing use at one year. In a 
prospective cohort study of 68 women, Robert and 
Mainprize!® found that only 16% continued pessary 
use at one year with a trend of improved continuation 
rates in younger patients (41 years vs 52 years) and in 
those without previous surgery, suggesting this to be a 
viable alternative option in this group of patients. 

Pessaries may also be used as a diagnostic tool to 
unmask occult stress urinary incontinence to evaluate 
if a concomitant anti-incontinence procedure is nec- 
essary at the time of prolapse surgery. The Colpopexy 
and Urinary Reduction Efforts (CARE) random- 
ized surgical trial investigated whether stress leakage 
during urodynamic testing with prolapse reduction 
predicted postoperative SUI." Preoperatively, only 
3.7% subjects demonstrated urodynamic stress uri- 
nary incontinence without prolapse reduction and 
6% after prolapse reduction with pessary. Women 
who demonstrated preoperative stress incontinence 
during prolapse reduction were more likely to report 
postoperative stress incontinence, regardless of con- 
comitant colposuspension. A recent study, using the 
ring pessary to unmask occult urinary incontinence 
at the time of video cystourethrography, showed that 
the pessary test has poor sensitivity (67%) but high 
specificity (93%) in predicting postoperative stress 
urinary incontinence following prolapse repair. The 
positive predictive value of the pessary for postopera- 
tive incontinence was low (40%) but had excellent 
negative predictive value (98%).”° 


Other Uses of Vaginal Pessaries 
Vaginal Wind 


Although vaginal wind is a distressing and embarrass- 
ing condition, its prevalence is underestimated and it is 


a difficult condition to treat successfully. The mecha- 
nism is poorly understood. Vaginal wind may be due to 
the opening of the potential space of the vagina while a 
woman is at rest, resulting in air trapping in the vagina 
as the introitus closes with movement. With activity, 
the air is expelled through a narrowed or closed introi- 
tus. Insertion of a pessary”)”* prevents closure of the 
vagina and introitus thereby preventing trapping and 
subsequent expulsion of the air. 


Neonatal Prolapse 


Pessaries have been used successfully as a tempo- 
rary measure to correct neonatal prolapse, mainly 
seen in association with neural tube defects such as 
spina bifida.” Small doughnut-shaped pessaries con- 
structed from 1 to 2 cm Penrose drains have been used 
effectively. As neonatal prolapse is usually temporary, 
mechanical repositioning of the prolapse with the pes- 
sary is all that is necessary to correct the condition. 


Prolapse in Pregnancy 


Pessaries have been used successfully as temporary mea- 
sures for treatment of prolapse or urinary incontinence 
during pregnancy to afford symptom relief until delivery. 


TYPES OF PESSARIES 


Pessaries for Pelvic Organ Prolapse 


Vaginal pessaries can be broadly divided into two 
types: support and space-filling pessaries (Table 19-1). 
As there is no evidence to support the use of a specific 
type of pessary, choice is based on experience and trial 
and error. It is generally accepted that the ring pes- 
sary should be the first pessary tried because of ease of 
insertion and removal, and, if this fails, other pessaries 
can be used. Clemons et al.” found that the ring pes- 
sary is successful in grades II and III prolapse on the 
Baden Walker scale, but for higher grades, a Gellhorn 
pessary was more effective. By contrast, a randomized 
crossover trial of the ring versus the Gellhorn pessary 
did not demonstrate any difference in effectiveness 
between the two types of pessaries.”? Support pessaries 
are generally easier to insert, allow sexual intercourse, 
and are associated with less discharge or vaginal irrita- 
tion than space-occupying pessaries. 


Support Pessaries 


Support pessaries lie along the vaginal axis, with the 
posterior component sitting in the posterior fornix 
and the anterior component coming to rest just under 
the symphysis pubis. In this way the pessary provides 
a supportive shelf for the descending pelvic organs.” 
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Table 19-1 Different Types of Pessaries, Their Sizes, and Indication for Use 


Type of Pessary 
Pessaries for prolapse 
Support pessaries 
Ring 

Gehrung 


Space-occupying pessaries 
Gellhorn 


Shaatz 
Donut 
Cube 
Inflatoball 


Pessaries for urinary incontinence 


Incontinence ring 


Ring pessary with support and knob 


Uresta continence pessary 


Ring 


The simple ring pessary (Figure 19-1) is the most com- 
monly used pessary® probably because of the ease with 
which it can be used for both the patient and health 
care provider. Folding the pessary reduces its size and 
allows for easy introduction through the vaginal introi- 
tus. Its shape prevents collection of vaginal discharge 


FIGURE 19-1 Ring pessary without support. 


Sizes (Based on Outside Diameter) 


Sizes 0 (44.5 mm) to 13 (127 mm) 


Sizes 0 (38 mm) to 9 (83 mm) 


Sizes 0 (38 mm) to 10 (95 mm) 


Two stem lengths: long stem 


approximately 1.3 cm more than 


short stem 


Sizes 0 (38 mm) to 10 (95 mm) 


Sizes 0 
Sizes 0 


51 mm) to 8 (95 mm) 


( 
( 
(25 mm) to 7 (57 mm) 
( 


Sizes S (51 mm) to XL (70 mm) 


Sizes 0 (44 mm) to 10 (108 mm) 


Sizes 0 (55 mm) to 7 (85 mm) 


Sizes 2 (small) to 6 (large) 


and women can continue to engage in vaginal inter- 
course with the pessary in situ. The ring pessary with 
support (Figure 19-2), which is a closed, perforated ring 
pessary, is useful in cases of procidentia as the uterus 
cannot prolapse through the closed ring. Women can 
also remain sexually active with sexual intercourse 
with this pessary. 


Suggested Indications 


All types and stages of prolapse 


Cystoceles and rectoceles with or 
without uterine descent 


Advanced prolapse with decreased 
perineal support 


Advanced prolapse 
Advanced prolapse 
Advanced prolapse 


All types and stages of prolapse 


Stress urinary incontinence without 
anterior vaginal wall prolapse 


Stress urinary incontinence with 
anterior vaginal wall prolapse 


Stress urinary incontinence 


FIGURE 19-2 Ring pessary with support. 
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Gehrung pessary. 


Gehrung 

The Gehrung (Figure 19-3) is an arch-shaped pes- 
sary with arms that can be manually molded to fit 
the prolapse. The pessary should be positioned with 
the convexity of the curved bars toward the vaginal 
wall depending on whether the prolapse is anterior or 
posterior. 


Gellhorn 

The Gellhorn pessary (Figure 19-4A) is useful in 
higher grades of prolapse. The base is circular with 
a concave surface on the bottom and a convex sur- 
face on top, to which is attached a stem of varying 
lengths ending in a knob. The circular base has regu- 
lar holes and the stem has a central hollow column 
to allow drainage of secretions. The concave surface 
is positioned against the vaginal cuff or the cervix 
and the stem lies along the axis of the vagina with 
the knob inside the introitus. Short-stemmed varia- 
tions are available for women with shorter vaginal 
lengths. The Gellhorn is not compatible with sexual 
intercourse. 


Shaatz 

This is essentially a Gellhorn pessary without a stem 
(Figure 19-4B) and can be folded, although not as 
easily as the ring pessary. Removal of the Shaatz pes- 
sary is more difficult than removal of the simple ring 
pessaries as it has a suction effect similar to the base 
of the Gellhorn but does not possess a stem that can 
facilitate removal. This pessary is ideal for a woman 
who wishes to use the Gellhorn pessary but does not 
wish to handle it and is interested in preserving the 
possibility of intercourse.”° 


Space-occupying pessaries. (A) Gellhorn, (B) Shaatz, (C) donut, (D) cube, and (E) inflatoball. 
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Donut 

The donut pessary (Figure 19-4C) is effective for the 
treatment for more severe stages of prolapse, especially 
if the perineal support is lax. Although the pessary is 
soft, it is difficult to alter its shape to facilitate insertion 
and removal. Intercourse is not possible with this type 
of pessary. 


Cube 

The cube pessary (Figure 19-4D) is highly effective for 
higher stages of prolapse. It retains its position in the 
vagina by suction of its six concave surfaces on the 
vaginal wall. Daily removal and replacement is neces- 
sary as the suction can lead to severe erosions of the 
vaginal walls. The suction is broken by feeling along 
the string attached to the cube prior to removal of the 
pessary. A model with perforations is available to facili- 
tate drainage of vaginal secretions. 


Inflatoball Pessary 

The shape of this pessary is similar to a donut pessary 
(Figure 19-4E). The advantage of this pessary is that it 
can be deflated to facilitate insertion, and then rein- 
flated through the inflation tubing that can be tucked 
in the vagina. These pessaries are often chosen for self- 
adjustment and specific for intermittent use according 
to the patient’s circumstances. It needs to be removed 
and replaced every one to two days. The major disad- 
vantage is that it is made of rubber and therefore can- 
not be used in patients with latex allergies. 


Pessaries Used for Incontinence of Urine 


Incontinence Ring 


The incontinence ring (Figure 19-5A) consists of a ring 
with a knob, which must be positioned in the midline 


of the vagina under the urethra to provide mechanical 
support. As it is very flexible, it is easy to insert but 
does not typically provide enough support in presence 
of an anterior vaginal wall prolapse. The incontinence 
ring can be left in place during sexual intercourse. 


Incontinence Dish With and Without Support 


This pessary is a heavier and more rigid ring pessary 
with a knob and is manufactured with and without 
support (Figure 19-5B and C). It can be used for stress 
urinary incontinence in women with anterior vaginal 
wall prolapse. 


Uresta Continence Pessary (EastMed, Inc, 
Halifax, Nova Scotia, Canada) 


This pessary is inserted directly into the vagina and, 
like a tampon, falls into place with the wide base 
of the bell sitting under the urethra to provide sup- 
port (Figure 19-6).17778 A handle facilitates insertion 
and removal. The Uresta pessary is the first pessary 
to be made available to women over the counter and 
is provided to initial users as a set of three pessaries 
(sizes 3, 4, and 5). The pessary kit is accompanied by 
a pessary carrying compact and instructions for self- 
fitting and care. The pessary must be removed prior 
to intercourse. 


PATIENT ASSESSMENT AND 
PESSARY INSERTION 


Pessary fitting is achieved through trial and error. A 
pessary that is comfortable, relieves patient symp- 
toms, allows the patient to void and defecate, and 
stays in place with activity is the “correct” pessary for 


FIGURE 19-5 Pessaries used to treat urinary incontinence. (A) Incontinence ring, (B) incontinence dish without support, 


and (C) incontinence dish with support. 
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FIGURE 19-6 Uresta continence pessary (EastMed, Inc, 
Halifax, Nova Scotia, Canada). (Reproduced with permis- 
sion from Ref.” © Elsevier 2007.) 


that patient. Nonetheless, factors to be considered 
while assessing patients for pessary fitting include 
(1) whether or not the patient is sexually active with 
vaginal intercourse, (2) type and stage of prolapse, (3) 
ability of the patient to self-manage the pessary includ- 
ing hand strength and dexterity and ability to reach the 
vagina, and (4) ability of the patient to attend follow- 
up examinations, alone or with a care provider. There 
are certain patients, outlined in Table 19-2, for whom 
the pessary may be considered a contraindication. 

At the initial visit, the patient should be examined 
to assess type and stage of prolapse (for details refer 
to Chapter 4). Her bladder need not be empty but she 
should be comfortable. The initial assessment of the 
type and size of the pessary is carried out by performing 
a pelvic examination. Pessary size is determined in two 
steps.” First, by manual examination, the distance of the 
vagina from the posterior fornix to the pubic symphysis 
is determined. Second, the vaginal width or caliber is 
judged by spreading the index and the middle fingers 
horizontally at the level of cervix or vaginal vault. A 
combination of these two measurements permits selec- 
tion of the appropriate pessary size for the initial fitting. 
Pessary size should be such that it should allow a single 
examining finger to be passed freely around the pessary 
circumference and should not be expelled on squatting 
or the Valsalva maneuver. Various methods of measure- 
ment including using a tubular graduated device have 
been promoted to measure the size of the required pes- 
sary accurately, but trials to determine efficacy have 
taken place only on a small number of patients. 


Table 19-2 Contraindications to Pessary Use 


Severe genital atrophy or narrowing 
Undiagnosed vaginal bleeding 
Undiagnosed vaginal discharge 
Current vaginal or cervical cancer 


Unable to comply with follow-up 


After insertion, expulsion should be checked for 
on movement, squatting, and carrying out the Valsalva 
maneuver. The patient should be advised to void prior 
to leaving the clinic, as some pessaries may cause uri- 
nary retention if fitted too tightly. Patients with vaginal 
atrophy should be given estrogen cream to apply locally 
in the vagina as this may minimize the occurrence of 
vaginal abrasion and erosions. The patient must be 
informed of the symptoms of potential complications 
and should be advised to be aware of any change in 
her voiding pattern. Although there is no consensus 
on the duration, periodic vaginal inspections are rec- 
ommended and a follow-up appointment should be 
made depending on the local protocol. In general, 
most providers ask patients to return annually if the 
patient can perform self-care after initial evaluations, 
and, for patients who require their providers to remove 
and clean their pessaries, most providers recommend 
interval from six weeks to three to four months. After 
removal of a pessary during follow-up visits the vaginal 
walls should be examined for evidence of erosions. 


INSERTION AND REMOVAL 
OF PESSARIES 


Ring and Ring With Support 


The pessary is held by the thumb and the index finger of 
the dominant hand in the folded position (Figure 19-7). 
This semicircle is inserted over the perineum, through the 
introitus with the convexity upward while the nondomi- 
nant hand holds the labia apart. If the pessary is not 
flexible, a pessary inserter (Figure 19-8) can be used 
to facilitate flexibility and reduce discomfort. Once 
the lubricated pessary has slipped into the vagina, it is 
released and positioned correctly with the index finger. 


FIGURE 19-7 Insertion of a ring pessary. The ring pes- 
sary is held by the thumb and the index finger of the domi- 
nant hand in the folded position and is inserted over the 
perineum, through the introitus with the convexity upward 
while the nondominant hand holds the labia apart. 
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FIGURE 19-8 The ring pessary in an introducer. 


The pessary should assume an oblique axis; the poste- 
rior rim should be in the posterior vaginal fornix and 
the anterior rim sits just cephalad to the pubic symphy- 
sis. The fit of the pessary should be tested by sliding the 
pessary in the vagina and inserting a finger between the 
vaginal sidewall and the pessary. 

To remove the pessary, insert the index finger of the 
nondominant hand inside the ring to hook the lead- 
ing edge. Traction is applied to bring the pessary down 
to the introitus. A push or cough by the patient may 
facilitate descent. Once the pessary is brought to the 


Anterior vaginal 
wall prolapse 


introitus, it should be grasped by the thumb and the 
index finger of the dominant hand and folded as it is 
delivered through the introitus.”° 


Gehrung 


The two arches of the pessary are pushed together 
to decrease its size. The pessary is inserted into the 
vagina and then rotated 90° so that the distal arch sits 
transversely behind the symphysis and the more proxi- 
mal arch sits transversely under the anterior or poste- 
rior vaginal apex depending on whether the anterior 
or posterior vaginal wall is prolapsed (Figure 19-9). 
Finally, the pessary arch is widened by applying 
pressure to the inside of the arch supports with the 
index fingers of both hands. To remove the pessary, 
the index finger is used to turn the pessary and its 
presenting part is delivered through and out of the 
introitus. The pessary compresses as it is twisted.”° 


Gellhorn 


A small Gellhorn pessary can be inserted directly with 
the base parallel to the anterioposterior diameter of 


Posterior vaginal 
wall prolapse 


Gehrung 


FIGURE 19-9 Insertion of a Gehrung 
pessary. The distal arch of the Gehrung 
pessary sits transversely behind the sym- 
physis and the more proximal arch sits 
transversely under the anterior or poste- 
rior vaginal apex depending on whether 
the anterior or posterior vaginal wall is 
affected. (Modified from Ref.?’) 
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FIGURE 19-10 (A and B) Insertion of the Gellhorn pessary: it may be necessary to fold the dish to compress the size and 


inserted obliquely. (Reproduced with permission from Ref.*°) 


the introitus. If large, then it may be necessary to fold the 
dish to compress the size and inserted obliquely with the 
vulva held apart with the nondominant hand as illus- 
trated in Figure 19-10A and B.?*° Once the leading edge 
of the dish has entered the vagina, the pessary should be 
directed with some pressure along the posterior wall of 
the vagina until it has passed beneath the inferior rami.”° 
When properly oriented, the base will lie at right angles 
to the vaginal canal and the stem with the knob will 
point toward the perineum. The knob should not be vis- 
ible unless the labia are separated. If the knob is visible, 
a pessary with a shorter stem should be used. 

To remove the pessary, the knob is grasped and 
pulled toward the introitus with the dominant hand 
while the index finger of the other hand sweeps 
behind the base to release any suction. On release of 
the suction the pessary is taken out of the introitus by 
reversing steps used for insertion.”° If removal is dif- 
ficult, it may be facilitated by grasping the knob with 
a single-toothed tenaculum or ring forceps and while 
applying gentle traction in the downward direction, 
the index finger of the other hand is placed behind 
the base and suction released.”° 


Donut 


The donut pessary is grasped with the dominant hand 
using the thumb and the middle finger on the sides 


and the index finger in the hole in the middle. The 
labia are separated with the nondominant hand and 
the pessary is inserted into the vagina with the index 
finger pushing it as high as it will go.” As it is difficult 
to reduce the diameter of the donut pessary, it may be 
deflated using a needle attached to a syringe and rein- 
flated once the pessary is in place.” The donut pes- 
sary sits along the vaginal axis with the upper end in 
contact with the cervix or the vaginal apex. The pes- 
sary is removed by inserting the index finger in the 
hole in the middle and applying traction. If removal is 
difficult, it may be necessary to grasp it with a single- 
toothed tenaculum or ring forceps or use a needle with 
a syringe to deflate it. 


Cube 


The cube pessary is compressed with the dominant 
hand and inserted into the vagina as far as possible 
after separating the labia with the nondominant hand. 
Once it is released, the index finger is used to advance 
the pessary in the vagina. A properly placed cube pes- 
sary sits at the vaginal apex and will attach to the vagi- 
nal wall. To remove the pessary the index finger is used 
to break the suction between the walls of the vagina 
and pessary. The pessary is then grasped by the domi- 
nant hand and removed from the vagina. Patients who 
insert the pessary themselves should be instructed not 
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to grasp the tail attached to the cube pessary. This is 
present to act as a guide so that the patient can reach 
the pessary in the vagina by following the tail. 


Incontinence Ring Pessary 


The pessary is compressed with the thumb and the 
index finger of the dominant hand so that it assumes 
an oval shape. It is introduced in the vagina after part- 
ing the labia with the nondominant hand. The cranial 
end of the pessary should be seated behind the cervix. 
The knob should sit 1.5 to 2 cm proximal to the ure- 
thral meatus (Figure 19-11). The incontinence ring is 
removed by hooking it with the index finger and pull- 
ing the pessary to the introitus and out of the vagina.” 


Incontinence Dish 


The pessary is folded with the convex side up (like the 
ring pessary) with the knob on the right side of the pes- 
sary. Once inserted in the vagina, the knob is rotated 
anteriorly to sit underneath the urethra 1.5 to 2 cm 
cranial to the urethral meatus. To remove the pessary 
the knob is rotated to the side of the vagina. The pes- 
sary is removed like the ring pessary.”” 


Uresta (EastMed, Inc) 


The pessary handle is grasped by the thumb and the 
index finger of the dominant hand (Figure 19-6). The 
labia are separated by the nondominant hand. 
The pessary is directed straight into the vagina with 
slight pressure on the posterior introitus. Once inserted 


FIGURE 19-11 Correct position of the incontinence ring. 
The cranial end of the pessary should be seated behind 
the cervix. The knob should sit 1.5 to 2 cm proximal to the 
urethral meatus. 


into the vagina, the handle is released. To remove the 
pessary, the handle is grasped and outward traction is 
applied. The woman is asked to bear down to facilitate 
removal.?’ 


EFFECTIVENESS OF PESSARY USE 


Prolapse 


Most studies demonstrate a remission in prolapse 
symptoms after successful pessary insertion. A ques- 
tionnaire survey by Bai et al.*! showed that 70% of pes- 
sary users were satisfied or very satisfied with pessary 
usage and attributed their satisfaction to the remission 
of prolapse symptoms. Using a validated questionnaire, 
Fernando et al. showed a significant improvement of 
the symptom of awareness of a vaginal lump in 71% of 
patients fitted with the pessary four months after pes- 
sary insertion. Clemons et al.” reported a significant 
resolution of nearly all prolapse symptoms from base- 
line to two months: bulge (90%-—3%), pressure (49%— 
3%), discharge (12%-0%), and splinting (14%—0%). 
In a prospective study by Wu et al.,!! 56% of women 
with symptomatic POP had a successful pessary fit- 
ting. Seventy-seven percent and 64% of those fitted 
were satisfied with their pessary at six months and two 
years after fitting, respectively. Pessaries may prevent 
prolapse progression. In a small series of patients, 
Handa and Jones!® demonstrated that prolapse stage 
improved in 21% of women from the time of fitting to 
follow-up at one year. These findings attribute a thera- 
peutic role for the vaginal pessary in addition to its 
traditional role in palliation of symptoms. 

In addition to improvement in prolapse symptoms, 
bladder and bowel symptoms may improve after pes- 
sary use, when it is used to treat POP. In a prospec- 
tive study, Abdool et al.” demonstrated a significant 
improvement in prolapse, urinary, and bowel symp- 
toms as well as sexual function and quality of life 
one year after treatment of symptomatic POP with 
either pessary use or surgical correction. Similarly, 
using the Pelvic Floor Distress Inventory, Komesu et 
al.!* showed overall improvement of urinary symptoms 
in addition to prolapse symptoms among a cohort 
of women who continued their pessary use com- 
pared with a cohort of women fitted with their pes- 
sary, but who discontinued use. Bowel symptoms in 
this study were less likely to improve. 


Urinary Incontinence 


Continence pessaries are believed to work by aug- 
menting the urethral closure during increased intra- 
abdominal pressure and thus increasing the urethral 
resistance.’ An MRI study of women who were 
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continent after placement of a pessary found that when 
a pessary restored continence, patients had increased 
urethral pressure and functional length and bladder 
neck elevation.” A randomized study** evaluated pes- 
sary (continence ring or dish), behavioral therapy, and 
combination therapy. Three months after randomiza- 
tion, more women assigned to behavioral therapy had 
no bothersome stress incontinence symptoms, and 
more were satisfied with treatment outcomes than 
those assigned to pessary. Differences between groups 
did not persist at 12 months, and all groups demon- 
strated symptom improvement. One year after initiating 
treatment, one-third of all women and more than one 
half still using the assigned treatment were improved 
based on patient-reported outcomes, and even more 
were satisfied. The authors concluded that the pes- 
sary should be considered a reasonable alternative for 
women wishing to avoid or defer stress incontinence 
surgery and not interested in or not able to adhere to 
behavioral therapy. Farrell et al.” prospectively evalu- 
ated a self-positioning women’s incontinence pessary 
(Uresta, EastMed, Inc) using the incontinence impact 
questionnaire (IIQ-7), urogenital distress inventory 
(UDI-6), a pad test, and seven-day urolog. At 12 
months, stress and urgency urinary incontinence, UDI 
and IIQ scores, leaking episodes, and pad weight were 
all significantly reduced. 


PREDICTORS OF SUCCESS 
AND FAILURE 


Pessaries for Prolapse 


Using the Pelvic Floor Disorders Impact Question- 
naire (PFDI-20), Komesu et al.'* established that a 
prolapse subscale score that fell to 50% of baseline 
at two months best predicted continued pessary use. 
Older women have also been found to be more likely to 
continue pessary.!**? However, others have shown that 
both a desire for surgery and stage III to IV posterior 
vaginal wall prolapse are associated with discontinued 
pessary use and subsequent pelvic reconstructive sur- 
gery.'* In a prospective study, Fernando et al.'? showed 
that previous hysterectomy as well as increased par- 
ity is associated with failure. Clemons et al.” found 
that a short vaginal length and a wide vaginal introi- 
tus, which can occur after prolapse surgery and hyster- 
ectomy, were risk factors for pessary failure. Patients 
with concurrent SUI were more likely to discontinue 
pessary usage than women who use pessaries without 
SUI.” Wu et al.,'! in a prospective study of women 
with symptomatic POP who opted for pessaries, found 
that 58% of the women who complained of concomi- 
tant UI chose surgery for treatment of both their pro- 
lapse and SUI symptoms. Women who are continent 
prior to pessary use but become incontinent after their 


prolapse is reduced are more likely to be dissatisfied 
with pessary usage than the women who remained 
continent.” Others have reported that women who 
were sexually active were more likely than those who 
were not to continue pessary use in the intermediate 
term.*° 


Pessaries for Incontinence 


Although Farrell et al.’ found no effect of age on 
successful use of pessary for incontinence, Robert 
and Mainprize'® noted a trend toward higher suc- 
cess rates in younger women. Previous pelvic surgery 
and hysterectomy’® and previous incontinence sur- 
gery” are associated with reduced rates of continued 
pessary use. It is not possible to predict success or 
failure based on the severity of prolapse,'®”° type of 
incontinence,’ or pessary.”* A recent study of 235 
women’ showed that previous hysterectomy did not 
result in a higher rate of unsuccessful incontinence 
pessary fit. Women with a longer total vaginal length 
were more likely to be successfully fitted but vari- 
ous formulas involving total vaginal length did not 
predict pessary size. In fact, no vaginal measurement 
per POP-Q evaluation proved helpful in determining 
pessary size. The authors of this study concluded that 
the incontinence pessary fitting remains an art rather 
than a science. 


COMPLICATIONS 


Pessaries are rarely associated with severe compli- 
cation. Minor complications associated with pes- 
sary insertion and wear include vaginal discharge 
and ulcerations, excoriations, bleeding, pain, urinary 
and/or fecal impaction, and pessary expulsion. Most 
complications are easily treated (Table 19-3). Rarely, 
neglected pessaries result in erosion into the surround- 
ing bowel or bladder or they may become embedded 
in the vaginal wall as epithelial overgrowth and fibro- 
sis may occur, making its removal difficult.” Although 
extremely rare, serious complications of neglected 
pessary include vesicovaginal fistula,*° rectovaginal 
fistula,*! vaginal cancer,” intravesical migration,” and 
ureteric obstruction.” 

The conventional management of an impacted 
pessary is division of the epithelial band under anes- 
thesia. However, this can lead to hemorrhage and 
injury to the bladder and bowel. A minimally invasive 
outpatient procedure without the need for a general 
anesthetic has been suggested.” This is achieved by 
division of the exposed fibrotic ring and sliding the 
ring through the vaginal epithelial channel. The epi- 
thelial tunnel can be left intact to minimize the risk of 
bleeding and infection (Figure 19-12A-C). 
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Table 19-3 Management of Minor Complications of Pessaries 


Vaginal discharge or odor Foreign body reaction Douche with warm water. If persistent, Trimo-San 
vaginal gel one to three times a wk 


Vaginal bleeding Vaginal abrasion, If erosion or abrasion present, remove pessary until 
ulceration, erosion vagina heals 
Replace with smaller pessary if the fit feels too tight 
Vaginal estrogen application prescribed to aid vaginal 
skin healing 
If no abrasions or erosions found to explain bleeding 
or if the bleeding does not resolve with treatment, 
and if uterus is present, endometrial biopsy should 


be taken 
Pain or discomfort, urinary Pessary too large If willing, the patient can reposition the pessary herself 
and/or fecal impaction If not, the clinician can do this. If pain persists, 
exchange the pessary for a smaller size 
Pessary falls out Pessary is probably too Replace with larger or different type of pessary, 
small typically a pessary that has suction or is space 


occupying. In some patients, two pessaries worn 
concurrently have successfully treated symptoms*® 
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FIGURE 19-12 (A) Partially epithelialized ring pessary, 
(B) ring pessary divided, and (C) sliding the divided ring 
pessary through the epithelial tunnel. (Reproduced with 
permission from Ref.°’) 
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Various types of pessaries are available to treat pro- 


lapse and urinary incontinence with reasonable suc- 
cess rates and minimal complications. As surgery does 
have a failure rate and is associated with increased 
morbidity and mortality when compared with the 
use of a pessary, treatment with a pessary should be 
offered as a treatment option for patients with both- 
ersome symptoms of prolapse and/or urinary incon- 
tinence. Major complications are extremely rare and 
tend to occur with neglected pessaries. 
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Physical Therapy for Pelvic 


Floor Dysfunction 


Kari Bo 


INTRODUCTION 
Key Points 


e The physical therapy process includes assessment, 
diagnosis, planning, intervention, and evaluation. 

e Physiotherapy treatments for the pelvic floor may 
include bladder training, pelvic floor muscle (PFM) 
training with or without biofeedback, cones, elec- 
trostimulation, or other adjuncts to training. 


Pelvic floor dysfunction includes urinary and fecal 
incontinence, pelvic organ prolapse (POP), sensory 
and emptying abnormalities of the lower urinary 
tract, defecatory dysfunction, sexual dysfunction, and 
chronic pain syndromes.! This chapter will focus on 
the effect of physiotherapy on urinary and fecal incon- 
tinence, POP, sexual disorders, and chronic pain syn- 
dromes in women. 

In 1999 the member states of the World Confed- 
eration for Physical Therapy (WCPT) approved a 
position statement describing the nature and process 
of physiotherapy/physical therapy.” It is stated that 
physical therapy involves “using knowledge and skills 
unique to physical therapists, and is the service only 
provided by, or under the direction and supervision 
of a physical therapist.” The physical therapy process 
includes assessment, diagnosis, planning, intervention, 
and evaluation.? Physiotherapy for pelvic floor dys- 
function involves thorough history taking and clinical 
evaluation of the patient’s total function and specific 
function of the PFMs before setting up an individual 


treatment plan.” Up to 30% of women with pelvic floor 
dysfunction may be unable to voluntarily contract 
the pelvic floor muscle (PFM); therefore, individual 
instruction and feedback is essential.’ Physiotherapy 
treatments for the pelvic floor may include bladder 
training, PFM training with or without biofeedback, 
use of vaginal cones, electrostimulation, or other 
adjuncts to pelvic floor training. The actual training 
can be done individually or in groups.*” Supervised 
training is often followed by an individualized home 
training program. 

There are both therapeutic and preventative indi- 
cations for pelvic floor physical therapy. As outlined 
below, physical therapy is used to both treat and pre- 
vent the development of stress urinary incontinence 
(SUD, plays a role in the treatment of urgency incon- 
tinence and overactive bladder, and has been shown 
to have modest effects on the treatment of prolapse. 
Because of its central role in treatment paradigms, 
PFM training is indicated in any woman with incon- 
tinence or prolapse who can learn to voluntarily con- 
tract the pelvic floor. 


STRESS URINARY INCONTINENCE 


SUI is the involuntary leakage of urine associated with 
increases in intra-abdominal pressure, such as occurs 
with cough, laugh, or sneeze. It is attributed to the 
inability of the urethra to withstand increases in blad- 
der pressure. The two main theories on how pelvic 
floor muscle training (PFMT) may be effective in pre- 
vention and treatment of SUI’ are supported by basic 
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research and case-control studies.” The first is that 
women learn to consciously contract before and during 
increases in abdominal pressure, and continue to per- 
form such contractions as a behavior modification to 
prevent descent of the pelvic floor. The second theory 
is that women who perform regular strength training 
over time build up “stiffness” and structural support of 
the pelvic floor. In addition to these main theories two 
other theories have been proposed: Sapsford’ claimed 
that the PFM was effectively trained indirectly by con- 
traction of the internal abdominal muscles, especially 
the transversus abdominal (TrA) muscle. There are 
no randomized controlled trials (RCTs) supporting 
this theory.” On the contrary, a single RCT showed 
no additional effect of adding TrA training to a PFMT 
program.!° Finally, “functional training of the PFM?” 
has been proposed where women are asked to con- 
duct a PFM contraction during different tasks of daily 
living.!! There are no RCTs to support this training 
schedule. 


Efficacy for Pelvic Floor Muscle Training 


In 1948 Kegel was the first to report PFMT to be 
effective in treatment of female urinary incontinence 
(UID).*° In spite of his reports of cure rates of more 
than 84%, surgery soon became the first choice of 
treatment, and it was not until the 1980s that renewed 
interest in nonsurgical treatments evolved. This new 
interest for conservative treatment may have developed 
because of higher awareness among women regarding 
incontinence and health and fitness activities, increas- 
ing costs of surgery, and morbidity, complications, and 
relapses reported after surgical procedures.’ 

The numerous reports by Kegel with more than 
80% cure rate comprised uncontrolled studies with the 
inclusion of a variety of incontinence types and no mea- 
surement of urinary leakage before and after treatment. 
However, since then, several RCTs have demonstrated 
that PFM training is more effective than no treatment 
to treat SUI.*!>!13 In addition, a number of RCTs have 
compared PFM training alone with the use of vaginal 
resistance devices, biofeedback, or vaginal cones.*!4 
Out of the RCTs on SUI, only one did not show any 
significant effect of PFM training on UI." Interestingly, 
in this study there was no check of the women’s abil- 
ity to contract, adherence to the training protocol was 
poor, and the placebo group contracted gluteal muscles 
and external rotators of the hips, activities that may be 
associated with co-contractions of the PFM.? 

It is often reported that PFM training is more com- 
monly associated with improvement of symptoms, 
rather than a complete cure. However, short-term cure 
rates of 44% to 80%, defined as <2 g of leakage on 
different pad tests, have been found after PFM train- 
ing for SUI.” The highest cure rates were shown in 


RCTs of high methodological quality.*'° The partici- 
pants had thorough individual instruction by a trained 
physical therapist (PT), combined training with bio- 
feedback or electrical stimulation, and close follow-up 
at least every two weeks. In studies that have shown 
efficacy, adherence was high and dropout low. 

Because of use of different outcome measures and 
instruments to measure PFM function and strength, 
it is impossible to combine results between studies, 
and it is difficult to conclude which training regi- 
men is the most effective. Also, the exercise dosage 
of PFMT including the type, frequency, duration, 
and intensity of exercises varies significantly between 
studies. A Cochrane systematic review't of out- 
comes following treatment for SUI documented this 
variety in approach. In the review, the length of inter- 
ventions varied between six weeks and six months, 
intensity (measured as holding time) varied between 
3 and 40 seconds, and number of repetitions per day 
between 36 and >200. Frequency of training was daily 
in all included RCTs. 

It has been shown that instructor follow-up train- 
ing is significantly more effective than home exercise.* 
In one study, individual assessment and teaching of 
how to correctly contract the pelvic floor musculature 
was combined with strength training in groups in a 
six-month training program. Women were randomized 
to either an intensive training program consisting of 
seven individual sessions with a PT, combined with 
45 minutes weekly PFM training classes, and three sets 
of 8 to 12 contractions per day at home or the same 
program without weekly intensive exercise classes. The 
results showed better improvement in both muscle 
strength and urinary leakage in the intensive exercise 
group. In the intensive exercise group 60% of women 
reported that they were continent/almost continent 
compared with 17% in the less intensive intervention 
group. A significant reduction of urinary leakage, mea- 
sured by pad test performed at a standardized bladder 
volume, was demonstrated only in the intensive exer- 
cise group (Figure 20-1). 

This study was the first to demonstrate that a large 
difference in outcome can be expected according to 
the intensity and follow-up of the training program, 
and that very little effect can be expected after train- 
ing without close follow-up. It is worth noting that the 
lesser intervention group in this study had seven vis- 
its with a skilled PT, and that adherence to the home 
training program was high. Nevertheless, the effect 
was only 17%. To date, more intensive training has 
also shown to be more effective in other RCTs and 
systematic reviews. *!?:!31° A dose-response effect has 
been seen in a variety of training regimens.*’” Hence, 
one reason for disappointing effects shown in some 
clinical practices or clinical trials may be insufficient 
supervision and low dosage. If low-dosage programs 
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FIGURE 20-1 Group exercises. When patients are able 
to contract the pelvic floor muscles correctly, it can be fun 
and motivating to conduct the strength training in a class. 
Group training classes for pelvic floor muscle training were 
developed by Ba in 1986 and the results of the first ran- 
domized controlled trial using group training for stress 
urinary incontinence were presented in Neurourology and 
Urodynamics in 1990. 


are chosen as one arm in a RCT comparing PFM 
training with other methods, PFM training is bound 
to be less effective. 


Efficacy of Pelvic Floor Muscle 
Training with Biofeedback 


Biofeedback has been defined as “a group of experi- 
mental procedures where an external sensor is used 
to give an indication on bodily processes, usually in 
the purpose of changing the measured quality.”* 
Biofeedback equipment has been developed within 
the area of psychology, mainly for measurement of 
sweating, heart rate, and blood pressure during dif- 
ferent forms of stress. Kegel based his training pro- 
tocol on thorough instruction of correct contraction 
using vaginal palpation and clinical observation. He 
combined PFM training with use of vaginal squeeze 
pressure measures as a form of biofeedback during 
exercise. Today, a variety of biofeedback apparatuses 
are commonly used in clinical practice to assist with 
PFM training (Figure 20-2). 

In urology or urogynecology textbooks the term 
“biofeedback” is often used to designate a treatment 
that is distinct from PFM training. However, biofeed- 
back is not a treatment on its own. It is an adjunct to 
PFMT, measuring the response from a single PFM 
contraction. Vaginal and anal surface electromyogra- 
phy (EMG), and urethral and vaginal squeeze pres- 
sure measurements have been utilized for the purpose 
of making patients more aware of muscle function, 


FIGURE 20-2 EMG and manometer, as shown in this fig- 
ure can be used as biofeedback. 


and to enhance and motivate patients’ effort dur- 
ing training.* However, erroneous attempts of PFM 
contractions such as those that occur with straining 
may be registered by manometers and dynamometers, 
and contractions of muscles other than the PFM may 
affect surface EMG activity. Hence, EMG, manom- 
eters, and dynamometers cannot be used without 
other assessments to register a correct PFM contrac- 
tion. MRI and ultrasound are newer methods that 
can be used for biofeedback and they overcome these 
challenges. 

Since Kegel first presented his results, several 
RCTs have shown that PFM training without biofeed- 
back is more effective than no treatment for SUI.*'° 
In women with stress or mixed incontinence, all but 
two RCTs failed to show any additional effect of add- 
ing biofeedback to the training protocol for SUI. One?* 
demonstrated quicker progress in the biofeedback 
group. Another* demonstrated a positive effect of bio- 
feedback in addition to PFMT; however, this study 
was confounded by a difference in training frequency 
between groups, and the effect might be due to a dou- 
ble training dosage, the use of biofeedback, or both. 
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Very few of the studies comparing PFMT with and 
without biofeedback have used the exact same training 
dosage in the two randomized intervention groups. For 
example, Pages et al.* compared 60 minutes of group 
training five days a week with 15 minutes of individ- 
ual biofeedback training five days a week, and found 
that the individualized biofeedback training protocol 
was more effective as assessed by women’s report and 
measurement of PFM strength. When the two groups 
under comparison receive different dosage of training 
in addition to biofeedback, it is impossible to conclude 
what is causing a possible effect. Moreover, since 
PFM training is effective without biofeedback, a large 
sample size is needed to show any beneficial effect of 
adding biofeedback to an already effective training 
protocol. In most of the published studies comparing 
PFMT with PFMT combined with biofeedback, the 
sample sizes are small, and type II error may have been 
the reason for negative findings.’ However, in the two 
largest RCTs published, no additional effect was dem- 
onstrated from adding biofeedback.’ 

Many women may not like to undress, go to a pri- 
vate room, and insert a vaginal or rectal device in order 
to exercise. On the other hand, some women find it 
motivating to use biofeedback to control and enhance 
the strength of the contractions when training. Any 
factor that may stimulate adherence to intensive train- 
ing should be recommended in purpose of enhancing 
the effect of a training program. Hence, when avail- 
able, biofeedback should be given as an option for 
home training, and the physiotherapist should use any 
sensitive, reliable, and valid tool to measure the con- 
traction force at office follow-up. 


Efficacy of Pelvic Floor Muscle 
Training with Vaginal Weighed Cones 


Vaginal cones are weights that are put into the vagina 
above the levator plate (Figure 20-3). The cones were 
developed in 1985. The theory behind the use of cones 
in strength training is that the PFM are contracted 
reflexively or voluntary when the cone is perceived to 
slip out. The weight of the cone is supposed to give 
a training stimulus and make the women contract 
more forcefully with progressively increasing weights. 
A Cochrane review, combining studies including 
patients with both SUI and mixed incontinence, con- 
cluded that training with vaginal cones is more effec- 
tive than no treatment. !8 

Five RCTs have been found comparing PFMT 
with and without vaginal cones for SUI.*1* Bo? found 
that PFMT was significantly more effective than train- 
ing with cones to both improve muscle strength and 
reduce urinary leakage. In other studies no differ- 
ences were observed between PFMT with and with- 
out cones.®!8 Others*!® reported very low adherence 


FIGURE 20-3 Vaginal weights. There are several shapes 
and weights of vaginal weighted cones to be used for pel- 
vic floor muscle training. 


with the use of vaginal cones and therefore did not rec- 
ommend their use. Others have reported that women 
have motivational problems with the use of cones with 
dropout rates of 33%. 

The use of cones can also be questioned from an 
exercise science perspective. Holding the cone for as 
long as 15 to 20 minutes may cause decreased blood 
supply, decreased oxygen consumption, muscle fatigue, 
and pain. In addition, in order to retain the vaginal 
cone women may recruit contraction of other muscles 
instead of the PFM. Moreover, many women report 
that they dislike using cones.* On the other hand, the 
cones may add benefit to the training protocol if used 
correctly: subjects can be asked to contract around the 
cone and simultaneously try to pull it out in lying or 
standing position, repeating this 8 to 12 times in three 
series per day, or they can use the cones during pro- 
gressively graded activities of daily living. In this way, 
general strength training principles are followed, and 
progression can be added to the training protocol. The 
effect of these methods, however, needs to be evalu- 
ated in high-quality RCTs. Use of “vaginal balls” fol- 
lowing general strength training was more effective in 
reducing urinary leakage than regular PFMT.*!® 


Efficacy of Electrical Stimulation 
for Treatment of SUI 


Physiotherapists are the only health professional group 
that has formal training in use of electrical stimula- 
tion in their undergraduate curricula. Nevertheless, 
the effect of electrical stimulation is much disputed 
in physiotherapy, and the use of electrical stimula- 
tion differs between countries. According to Herbert 
et al.!° the effect of electrical stimulation in the general 
musculoskeletal area is not impressive. Interestingly, 
however, there has been much interest in electrical 
stimulation in treatment of incontinence and other 
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pelvic floor dysfunctions, especially among general 
practitioners and gynecologists.?%7! 

Considerable controversy regarding the effect of 
electrical stimulation to treat SUI exists.>!>?! Many 
of the electrical stimulation studies are flawed with 
small numbers, and future RCTs with better method- 
ological quality should be undertaken.*’*! Electrical 
stimulation has been shown to have side effects”° and 
to be less tolerable to women than PFM training. In 
addition, Bø and Talseth? found that voluntary PFM 
contraction increases urethral pressure significantly 
more than electrical stimulation, and several consen- 
sus statements have concluded that strength training 
is more effective than electrical stimulation in humans. 
There are no studies on long-term effect of electrical 
stimulation for the treatment of SUI. 


Complications 


Few, if any, adverse effects have been found after 
PFMT.+>1213.1516 One study reported*? found that 
one woman reported pain with exercise and three had 
an uncomfortable feeling during the exercises. Aukee 
et al.*° reported no side effects in the training group 
but found that two women interrupted the use of 
home biofeedback apparatus because they found the 
vaginal probe uncomfortable. Both of these women 
were postmenopausal. In other studies no side effects 
have been found.’ 


Long-term Outcomes 


Several studies have reported long-term effect of 
PFMT:**:!3, However, usually women in the nontreat- 
ment or less effective intervention groups have gone 
on to receive other treatments after cessation of the 
study period, confounding follow-up. Follow-up data 
are therefore usually reported for either all women 
or only the group with the best short-term effect. As 
for surgery, there are only few long-term studies that 
include clinical examination.’ A study of 88 out of 110 
women with stress, urgency, or mixed incontinence 
five years after cessation of training found that 67% 
remained satisfied with the treatment of their condi- 
tion. Only 7 of 110 had been treated with surgery. 
Moreover, satisfaction was closely related to compli- 
ance to training and type of incontinence, with mixed 
incontinent women being most likely to report loss of 
treatment effect. SUI women had the best long-term 
effect, but only 39% of women were exercising daily or 
“when needed.” 

In a five-year follow-up, Bo and Talseth* examined 
only the intensive exercise group and found that uri- 
nary leakage was significantly increased after cessation 
of organized training. Three of 23 women had been 
treated with surgery. Fifty-six percent of the women 
had a positive closure pressure during cough and 


70% had no visible leakage during cough at five-year 
follow-up. Seventy percent of the intensive exercise 
group were still satisfied with the results and did not 
desire other treatment options. 

Others‘ used a postal questionnaire and medical files 
to evaluate the long-term effectiveness of treatment 
in 52 women who had participated in an individual 
course of PFMT for SUI. Eighty-seven percent were 
suitable for analysis. Thirty-three percent had under- 
gone surgery after ten years. However, only 8% had 
undergone surgery in the group originally successful 
after training, whereas 62% had undergone surgery in 
the group initially dissatisfied with training. Successful 
results were maintained after ten years in two-thirds of 
the patients originally classified as successful. 

Bo et al.”” reported current status of lower urinary 
tract symptoms (LUTS) from questionnaire data 
15 years after cessation of organized training. They 
found that the short-term significant effect of inten- 
sive training was no longer present. Fifty percent from 
both groups had interval surgery for SUI; however, 
more women in the less intensive training group had 
surgery within the first five years after ending the train- 
ing program. There were no differences in reported 
frequency or amount of leakage between nonoperated 
and operated women, and women who had surgery 
reported significantly more severe leakage and were 
more bothered by UI during daily activities than those 
not operated. 

The general recommendations for maintaining mus- 
cle strength are a single set of eight to 12 contractions 
twice a week.'’ The intensity of the contraction seems 
to be more important than frequency of training. So 
far, no studies have evaluated how many contractions 
subjects must perform to maintain PFM strength after 
cessation of organized training. In a study by Bo* PFM 
strength was maintained five years after cessation of 
organized training with 70% exercising more than 
once a week. However, number and intensity of exer- 
cises varied considerably between successful women. 
One series of 8 to 12 contractions could easily be 
instructed in aerobic dance classes or recommended 
as part of women’s general strength training programs. 

Others have identified the timing of PFM contrac- 
tions to be important for long-term efficacy. In one 
study* the long-term effect of PFM training appeared 
to be attributed to learning the timing of pelvic floor 
contraction before sudden increases in intra-abdom- 
inal pressure, and not to regular strength training. 
Muscle strength was not measured in their study. 
Although not taught in the original program, several 
women in the study of Bø et al.” also had performed 
precontractions of the PFM before and during rise in 
abdominal pressure during the long-term follow-up 
period. The contribution of timing and strength exer- 
cising seems to exhibit independent contributions to 


357 


CHAPTER 20 


358 


y 


oz YALdVHD 


Section Ill Clinical Management 


continence; performance of precontractions did not 
increase muscle strength in a recently published RCT.” 


Key Point 


e RCTs with high methodological quality and sev- 
eral systematic reviews have concluded that there 
is high-level evidence that PFMT is more effec- 
tive than no treatment, sham, or placebo treatment 
for SUI. 


RCTs with high methodological quality and several sys- 
tematic reviews have concluded that there is high-level 
evidence that PFMT is more effective than no treat- 
ment, sham, or placebo treatment for SUI. PFMT is 
recommended as first-line treatment for SUI. Addition 
of biofeedback, electrical stimulation, or vaginal cones 
has not been shown to improve outcomes compared 
with performance of PFMT alone. More intensive 
PFM training, meaning supervised training, is more 
effective than nonsupervised training. A recommended 
protocol is 8 to 12 contractions three times per day fol- 
lowing individual teaching and assessment of ability to 
perform a correct contraction and weekly supervised 
training either individually or in groups. 


OVERACTIVE BLADDER 


In clinical practice, many patients with overactive blad- 
der symptoms including frequency, urgency, nocturia, 
and urgency incontinence are treated with PFM train- 
ing with and without biofeedback, electrical stimula- 
tion, bladder training, or medication, and often many 
of these interventions are combined.’ When different 
methods are combined, it is not possible to analyze 
the cause/effect of the different interventions. In addi- 
tion, in many systematic reviews evaluating the effect 
of PFM training in treatment of UI, studies including 
patients with symptoms or urodynamic diagnosis of 
SUI, urgency incontinence, and mixed incontinence 
are combined. This makes it impossible to understand 
the real effect of the different interventions on overac- 
tive bladder symptoms.” 


Bladder Training 


According to Wyman” bladder training has been 
advocated as treatment of OAB since the late 1960s. 
The goal is to restore normal bladder function through 
patient education along with a voiding regimen that 
gradually increases the time interval between voids. 
Wyman” lists several explanations of why bladder 
training may work including improved cortical inhibition 


over involuntary detrusor contractions, urethral closure 
during bladder filling, central modulation of afferent 
sensory impulses, and the individual becoming more 
knowledgeable and aware of the circumstances causing 
incontinence, which therefore increases the ability of the 
individual to change behavior in ways that increase the 
reserve capacity of the lower urinary system. 


Efficacy of Bladder Training on OAB 


Based on a systematic review of RCTs on bladder 
training to treat OAB, Wyman” concludes that there 
is only weak evidence to judge the effectiveness. 
However, bladder training has no known side effects 
and can be used safely as first-line treatment for OAB 
in women. 


Pelvic Floor Muscle Training 


New theories suggest PFM dysfunction is a com- 
mon cause of both SUI and urgency incontinence”; 
the mechanisms behind PFM dysfunction in each of 
these diagnoses are not yet thoroughly understood. 
Optimally, the physiotherapy intervention should 
relate to the underlying pathophysiological condition. 
PFMT may have different cure and improvement rates 
for SUI and urgency incontinence, and the combina- 
tion of heterogeneous patient groups in systematic 
reviews and meta-analysis may dilute the effectiveness 
of the intervention rate for each diagnosis. In other 
words, an optimal PFMT protocol may be different 
for the two conditions due to a different theoretical 
rationale. In this overview, only RCTs applying PFM 
training and including patients with symptoms/diag- 
nosis of overactive bladder will be reported. 

The theory for use of PFM training to treat symp- 
toms of overactive bladder is based on observations 
from electrical stimulation where an inhibition of the 
detrusor muscle has been found during contraction 
of the PFM.?*®?7 

Clinical experience demonstrates that patients can 
successfully inhibit urgency, detrusor contraction, and 
urinary leakage by walking, bending forward, crossing 
the legs, using hip adductor muscles with or without 
conscious co-contraction of the PFM, or conscious 
contraction of the PFM alone. After inhibition of the 
urgency to void and detrusor contraction, the patients 
may gain time to reach the toilet and thereby prevent 
leakage. The reciprocal inhibition reflex runs via cere- 
bral control, recruiting ventral horn motor neurons 
for voluntary PFM contraction and inhibiting the 
parasympathetic excitatory pathway for the micturi- 
tion reflex via Onuf’s ganglion. This mechanism has 
been exploited as part of bladder training regimens.”° 
Two main hypotheses for mechanism of PFM train- 
ing to treat urgency incontinence include immediate 
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effect with intentional contraction of the PFM during 
urgency and holding of the contraction till the urge 
to void disappears. Strength training of the PFM with 
long-lasting changes in muscle morphology may stabi- 
lize neurogenic activity. 

Neither uncontrolled studies nor RCTs have evalu- 
ated whether changes in the inhibitory mechanisms 
really occur after PFM training. To date, there does 
not seem to be any consensus on the optimal exercise 
protocol to prevent or treat overactive bladder, and the 
theoretical basis of how PFMT works in treatment of 
overactive bladder remains unclear.” 


Efficacy of Pelvic Floor Muscle Training 


Four RCTs of PFMT to treat overactive bladder 
symptoms were found.”*?! The results of the studies 
are presented in Table 20-1. 

Berghmans et al.” did not demonstrate any signifi- 
cant effect of their exercise protocol compared with an 
untreated control group. Wang et al.” found the same 
subjective improvement/cure rate in the electrical stim- 
ulation group and in the biofeedback-assisted PFMT 
group, but that the cure rate was lower in the PFMT 
home training group. Millard” did not show any addi- 
tional benefit for a simple PFMT protocol consisting of 
a two-page written instruction, no assessment of abil- 
ity to contract, and no follow-up or supervised training. 
Kafri et al.*! found that PFMT plus behavioral train- 
ing was equally effective as oxybutynin, but was signifi- 
cantly better in improving number of voids per day and 
night (the latter only at follow-up) and had significantly 
fewer adverse events. Given the results of these four 
studies, the effect of PFMT on overactive bladder is 
inconclusive. Quality of the interventions is difficult to 
judge as there are no direct recommendations on how 
PFM training should be conducted to inhibit urgency 
and detrusor contraction. The published studies have 
all used different exercise protocols. Berghmans et al.?8 
and Millard*® included intentional contraction of the 
PFM to inhibit detrusor contractions in addition to a 
strength training program. Berghmans et al.” and Kafri 
et al.?! included bladder training in their protocol. In 
Millard’s study” a very weak exercise protocol was con- 
ducted. There was no control of ability to contract the 
PFM, patients were left alone to exercise, and there was 
no report on adherence to the exercise protocol. The 
exercise period varied between 9 and 12 weeks duration 
in the four RCTs, a time interval that some authors feel 
may be too short to treat overactive bladder. 


Efficacy of Electrical Stimulation to Treat UUI 


In a systematic review of RCTs on electrical stimu- 
lation for OAB, Berghmans” concluded that the 


protocols and designs in studies for OAB were largely 
inconsistent, but that there was some evidence to 
support that an intensive program of office or home 
electrical stimulation was better than no or placebo 
treatment for women with OAB or UUI symptoms. 
He concluded that there was insufficient evidence 
to determine whether electrical stimulation is better 
than PFM training with or without biofeedback or 
medication. 


Key Point 


e The results of published RCTs in the treatment of 
OAB are difficult to interpret and since the patho- 
physiological background for overactive bladder is 
not clear, it is difficult to plan an optimal training/ 
electrical stimulation protocol. 


The results of published RCTs in the treatment of 
OAB are difficult to interpret. In general, the stud- 
ies have moderate to high methodological quality, 
but the exercise protocols or electrical stimulation 
parameters may not have been optimal. Since the 
pathophysiological background for overactive blad- 
der is not clear, it is difficult to plan an optimal 
training/electrical stimulation protocol. Based on the 
theoretical knowledge and symptoms of bladder over- 
activity, it seems reasonable to put more emphasis on 
the inhibitory mechanisms of the PFM contraction, 
and teach patients to try to contract the PFM when 
experiencing the urge to void. More basic research is 
needed to understand the role of a voluntary PFM 
contraction in inhibition of the micturition reflex and 
for high-quality RCTs. 


PHYSIOTHERAPY DURING 
PREGNANCY AND AFTER 
CHILDBIRTH 


Pregnancy is considered a good time to establish 
healthy lifestyle habits, and especially the second tri- 
mester is identified as the best time to start a regu- 
lar exercise regimen. The British, Canadian, and 
American guidelines recommend all pregnant women 
to either initiate or continue regular cardiorespiratory 
and strength training activities.**** A sedentary lifestyle 
may contribute to loss of muscular and cardiovascular 
fitness, excessive maternal weight gain, raised risk of 
gestational diabetes mellitus and preeclampsia, devel- 
opment of varicose veins, increased incidence of physi- 
cal complaints such as dyspnea or low back pain, and 
poor psychological adjustment to the physical changes 
of pregnancy. For many years physiotherapists all over 
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Table 20-1 


Author 


Berghmans 
et al.?8 


Wang 
et al.” 
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Randomized Controlled Trials of Pelvic Floor Muscle Training to Treat Overactive Bladder (OAB) Symptoms 


Design N 


Four-Arm RCT 68 women 
e LUTE Mean age 
e Electrical 55 2(SD 
stimulation 14.4) 
e Electrical 
stimulation 
+ LUTE 
e No 
treatment 


Three-Arm RCT 120 women 


e PFMT Mean age 
e PFMT with Sy2,7/ (SID) 
biofeedback 1337) 

e Electrical 
stimulation 


Diagnosis 


Ambulatory 
urodynamics 
+ micturition 
diary (DAI 
score 20.5 
included) 


Symptoms of 
OBA >6 mo, 
frequency 

28 times/d, 
urgency 
incontinence 
2once per day 


Training Protocol 


Nine weekly treatments 


+ daily home training 
program 
PUTE: 


Bladder retraining 
Selective contraction 
of the PFM to 

inhibit detrusor 
contraction 


e 20 s hold 


Toilet behavior 


12 wk 


Home exercise 
based on individual 
PFM strength 

three times/d 

Same home training 
in addition to office 
biofeedback twice a 
week 


Dropout 


10/68 (15%) 
ITT analysis 


of all 


17/120 
(14%) 


Adherence 


92% (reported 
for all groups 
together) 


PFMT: 83% 

PFMT + 
biofeedback: 75% 

Electrical 
stimulation: 79% 

Home exercise 


Results 


Significant decrease in DAI score 
(0.22, P > .001), but no difference 
compared with no treatment 


PFMT: 

Urgency incontinence 

e Resolved: 30% 
Modified: 6% 
Unchanged: 64% 

PFMT/biofeedback 

e Resolved: 38% 
Modified: 12% 
Unchanged: 40% 

PFM strength: no significant 
differences between 
exercise groups, but 
between both exercise 
groups and electrical 
stimulation 
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Millard? Two-Arm RCT, 
international 
multicenter 
e Tolterodine 
e Tolterodine 


+ PFMT 
Kafri Two-Arm 
et al.?' alternate 


allocation to: 

e Oxybutynin 

e PFMT + 
behavioral 


480 women 
(75%) 
and men 

Mean age 
53.4 (SD 
17.4) 


44 women, 
mean age 
55 (SD 9) y 


Symptoms of 
OAB 26 mo, 
frequency 

28 times/d, 
urgency and 
urgency 
incontinence 
21/24 h 


Urodynamically 
proven OAB 


12 wk. Written 
instruction on PFMT, 
10 s hold x 15 twice a 
day. 


3 mo + 3 mo follow-up 

e 5 mg oxybutynin/d 

e Five visits after 
vaginal palpation, 
coactivate with TrA. 
PFMT at home twice 
per day, hold 6-10 
s, 8-12 submaximal 
repetitions per day. 
Train with response to 
urgency + lengthen 
intervals between 
voiding 


ITT analysis 
of all 


Seven 
(four from 
oxybutynin, 
three from 
PFMT), 
7.4% 


90% on medication 
in both groups 

Adherence not 
reported for 
PFMT 


Not reported 


Both groups had significant 
reduction in: 

e Incontinence episodes 
Numbers of micturitions 
Urgency episodes 
Improvement in perception of 
bladder symptoms 

No significant difference between 
groups 


Both groups had significant 
improvement in frequency/ 
voiding per day and night, 
incontinence episodes per week 
and QoL 

PFMT + behavioral better 
improvement in voids/d at 3 mo 
and voids/night at 6 mo 

Significantly fewer adverse effects 
in PFMT. Continued effect 
of exercise at follow-up, but 
deterioration in oxybutynin 


LUTE, lower urinary tract exercise; PFMT, pelvic floor muscle training; DAI score, detrusor activity index formed from results of extramural ambulatory cystometry and micturition diary; OBA, overactive bladder; 
QoL, quality of life; TrA, transverse abdominal muscle. 
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FIGURE 20-4 Low impact (no running and jumping) aer- 
obic exercise is recommended for all healthy pregnant 
women to reduce excessive weight gain and maintain 
cardiorespiratory fitness. 


the world have been engaged in teaching antenatal and 
postnatal exercise classes (Figure 20-4). 

The recommendation for aerobic fitness activi- 
ties is at least 30 minutes, preferably on each day of 
the week throughout pregnancy.”** If the pregnant 
woman is totally untrained before pregnancy, she is 
still advised to become physically active, but instead 
of 30 minutes of aerobic fitness a day, 15 minutes of 
activity is recommended as a starting dosage, and this 
duration should be gradually increased to 30 minutes. 
Intensity of the aerobic exercise is recommended to 
be between 12 and 14 on a Borg scale, ranging from 
6 to 20, meaning somewhat hard (light sweating and 
recognition of increased breathing). Pregnant women 
are recommended to wear light clothes, to wear a bra, 
not to exercise in a heated environment, and to drink 
water during and after exercise. Due to a possible con- 
striction of the vena cava in supine position, exercise 
lying on the back is not recommended after the fourth 
month of pregnancy.??*4 


Recommended aerobic activities during pregnancy 
are activities with no jumping and running (low impact 
activities) such as walking with or without poles, low 
impact aerobics/step training/dancing (no running or 
jumping), indoor bicycling, step machines, treadmills, 
etc, aqua aerobics, or swimming (water temperature 
should be less than 32°C when exercising and less 
than 35°C when swimming). In addition, pregnant 
women are advised to do strength training, especially 
for the PFM, but also for the abdominal, back, arms, 
and thigh muscles.”* 


Efficacy of Pelvic Floor Exercises in Pregnancy 


A recent Cochrane review’ has concluded that women 
without prior UI who were randomized to intensive 
antenatal PFMT were 56% less likely to report UI in 
late pregnancy and about 30% less likely to report UI up 
to six months postpartum. Postnatal women with persis- 
tent UI three months after delivery were 20% less likely 
than those not receiving PFMT to report UI 12 months 
after delivery. Women receiving PFMT after delivery 
were also about halfas likely to report fecal incontinence. 
To date, it is unclear if a population-based approach is 
effective, and little evidence documents the long-term 
effects of antenatal and postnatal training regimens. 

The most optimal dosage for effective PFM training 
during pregnancy and after childbirth is still not docu- 
mented. However, based on the published RCTs with 
positive results, a training protocol following strength 
training principles with close follow-up of the partici- 
pants at least once a week and emphasizing close to 
maximum contractions with at least eight-week train- 
ing period can be recommended. For motivation and 
cost-efficiency, an exercise class following individual 
teaching and assessment of ability to perform a correct 
PFM contraction is recommended. The class should 
focus on 30 minutes of low impact aerobic exercise, 
general strength training including three sets of 8 to 
12 maximum PFM contractions, stretching, body pos- 
ture, and relaxation®®*® (Figure 20-5). 


FECAL INCONTINENCE 


According to Merkved*®? physiotherapy for fecal 
incontinence has focused on activation and strength- 
ening of the PFM. Training regimens have included 
PFM training with and without biofeedback and 
electrical stimulation. PFMT is done to facilitate co- 
contraction of the anal sphincter or to compensate an 
injured sphincter muscle with stronger PFM. 


Efficacy 


Norton et al.*° conducted a systematic review of 11 ran- 
domized or quasi-randomized trials with a total of 
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FIGURE 20-5 Postpartum women performing pelvic 
floor muscle group training with their babies at Akershus 
University Hospital, Norway. 


564 participants evaluating biofeedback and/or anal 
sphincter exercises in adults with fecal incontinence. 
In all but three studies the methodological quality was 
poor or uncertain. They found that no study reported 
a major difference in outcome between any method of 
biofeedback or exercises and any other method, or com- 
pared with other conservative management, and recom- 
mended larger well-designed trials. 

In a Cochrane review of electrical stimulation for 
fecal incontinence, four trials with 260 participants 
were identified.*! The authors concluded that although 
all trials reported that the patients’ symptoms were 
generally improved, it was not clear that the effect was 
due to the electrical stimulation. At present, there are 
insufficient data to allow reliable conclusions to be 
drawn on the effect of electrical stimulation on fecal 
incontinence.*! 

Mørkved? highlighted the variation in treat- 
ment protocols of the studies on fecal incontinence. 
Frequency of training varied from weekly sessions for 
six weeks to a single to nine sessions over a period of 
three to six months. Both short and long contractions 
were utilized, but the duration of contractions varied 
considerably. In general, the training protocols did not 
follow general strength training principles. In addi- 
tion, adherence to the training protocols was poorly 
reported. There were few long-term follow-up studies, 
but the effects of the interventions seemed to still be 
present at one-year follow-up. 

Fecal incontinence is a prevalent, embarrassing, 
and often debilitating disorder. With no side effects 
reported from conservative treatment, this should 
be tried first. However, to date the evidence for such 
interventions is not convincing, and there is an imme- 
diate need for high-quality RCTs in this area. 


PELVIC ORGAN PROLAPSE 


There are two main hypotheses for mechanisms as to 
how PFM training may be effective in prevention and 
treatment of SUI,° and the same theories may apply for 
a possible effect of PFM training to prevent and treat 
prolapse, which are similar to the theories underlying 
the use of PFM training for treatment of SUI: first, 
that women learn to consciously contract before and 
during increases in abdominal pressure, also termed 
“bracing” or “performing the Knack,” and continue to 
perform such contractions as a behavior modification 
to prevent descent of the pelvic floor; and, second, that 
women are taught to perform regular strength training 
in order to build up “stiffness” and structural support 
of the pelvic floor over time.°® 

Research on basic and functional anatomy sup- 
ports conscious contraction of the PFM as an effective 
maneuver to stabilize the pelvic floor.’ However, no 
studies document how much strength or what neu- 
romotor control strategies are necessary to prevent 
descent during cough and other physical exertions, 
nor how to prevent gradual descent due to activities of 
daily living or aging. Brekken et al.” found that advice 
to do “the Knack” and not to strain on defecation 
improved prolapse stage in 4%, but no morphological 
changes of the PFM, improvement of PFM strength, 
or lift of the pelvic organs were found after this train- 
ing modality.’ 

The theoretical rationale for intensive strength 
training of the PFM to treat POP is that strength train- 
ing may build up the structural support of the pelvis 
by elevating the levator plate to a permanently higher 
location inside the pelvis, enhancing hypertrophy and 
stiffness of the PFM and connective tissue, reducing 
muscle length, and constricting the levator hiatus. 

As described by DeLancey” in the “boat in dry 
dock” theory, the connective tissue support of the 
pelvic organs fails if the PFM relax or are damaged, 
and organ descent occurs. This underpins the concept 
of elevation of the PFM and closure of the urogeni- 
tal hiatus as important elements in conservative man- 
agement of prolapse. Breekken et al. measured PFM 
strength before and after PFMT in a randomized trial. 
They found a significant increase in strength in the 
PFMT group compared with the control group. They 
also found statistically significant increases in muscle 
volume, shortening of the muscle length, constriction 
of the levator hiatus, and lifting of the bladder neck 
and rectal ampulla,’ factors that may be essential in 
prevention and reversal of POP. 


Efficacy 


While systematic reviews and RCTs have shown con- 
vincing effect of PFMT for SUI and mixed UI,’ there 
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seems to be a paucity of research for prolapse. A sur- 
vey of UK women’s health physiotherapists showed 
that several women attending physiotherapy practice 
presented with a mixture of pelvic floor dysfunctions 
such as SUI and prolapse, and that 92% of the physio- 
therapists assessed and treated women with prolapse.” 
The most commonly used treatment was PFM train- 
ing with and without biofeedback. However, there are 
no available guidelines to follow for treatment in clini- 
cal practice. A Cochrane review on PFM training for 
prolapse concluded that there was a pressing need for 
guidance regarding the effectiveness of PFMT.*° 

No RCTs or studies using other designs have 
been found in evaluating the effect of PFM training 
in primary prevention in order to stop prolapse from 
developing. Such studies would be extremely difficult 
to conduct as they would need extended periods of 
follow-up in order to prove success. 

Table 20-2 shows the five RCTs assessing PFM 
training to treat POP or POP symptoms. The RCTs all 
favor PFM training, demonstrating statistically signifi- 
cant improvement in symptoms***”*8 and/or prolapse 
stage.*474959 The only full-scale RCT showed a 19% 
improvement in prolapse stage measured by POP-Q, 
compared with 4% in the control group receiving life- 
style advice only.” 

Based on the five RCTs in this area, the results in 
relation to the effect of PFM training on POP stages 
and POP symptoms are promising. A single large 
RCT evaluating both stage of prolapse and symptoms 
has been published, indicating a need for additional 
research in this area. This examiner-blinded trial 
found significant improvement in a group of women 
with Stages I, II, and HI POP receiving supervised 
PFMT compared with a group receiving advice not to 
strain while defecating, in addition to encouragement 
to precontract the PFM before an increase in intra- 
abdominal pressure. The published studies report only 
short-term effects of PFMT on prolapse. To maintain 
the effect, it is expected that PFM training must be 
continued, although to a lesser degree with a reduced 
frequency of training.” 

An interesting, but difficult, hypothesis to test is 
whether women at risk for POP can prevent develop- 
ment of prolapse by performing “the Knack” during 
a rise in intra-abdominal pressure. Since it is possible 
to learn to hold a hand over the mouth before and 
during coughing, one would expect that it is possi- 
ble to learn to precontract the PFM before and dur- 
ing simple and single tasks such as coughing, lifting, 
and isolated exercises such as performing abdominal 
exercises. However, it is unlikely that multiple task 
activities and repetitive movements such as run- 
ning, playing tennis, aerobics, and dance activities 
can be conducted with intentional co-contractions of 
the PFM. 


Evidence for Pelvic Floor Muscle Training 
in Adjunction to Prolapse Surgery 


Surgery for POP is common, with a lifetime risk of 
undergoing a single operation for either prolapse 
or incontinence by the age of 80 years of 11.1%.” 
However, rates of recurrence of POP after surgery 
are found to be up to 58%.” The true recurrence rate 
of prolapse following surgery is not known, as many 
women do not re-present for repeat surgery, despite 
the recurrence of POP. Although a 29.2% reoperation 
rate for POP has been found, this likely underesti- 
mates the rate of recurrence.” 

Jarvis et al.** studied the effect of PFM training and 
bladder/bowel training on women undergoing sur- 
gery for POP/UI, with an RCT of 60 women. Thirty 
women were randomized to treatment and control 
groups. The intervention consisted of PFM training, 
functional bracing of PFM prior to rises in abdominal 
pressure, bladder/bowel training, and advice to reduce 
straining during voiding and defecation. Significant 
improvements in quality of life and symptom-specific 
scores were found in the treatment group. Subjects in 
the treatment group also demonstrated an increase in 
digital palpation scores of PFM strength and maxi- 
mum vaginal squeeze pressure compared with sub- 
jects in the control group, who showed a decrease in 
squeeze pressure. 

In an assessor-blinded RCT comparing the effect 
of POP surgery with and without a structured phys- 
iotherapy program, Frawley et al.” did not find any 
significant effect of PFM training at one-year fol- 
low-up after surgery. The physiotherapy intervention 
comprised a PFM strength training protocol, supple- 
mented by bladder and bowel advice. The intervention 
included eight physiotherapy sessions: one preop- 
erative and seven postoperative sessions—day three 
postoperatively, weeks 6, 7, 8, 10, and 12, and a final 
appointment at nine months postoperatively. 


Key Point 


e PFM training for treatment of POP improves 
symptoms and decreases degree of POP. 


The five RCTs of PFM training in treatment of POP 
all favor PFMT to improve symptoms and decrease 
POP. Moreover, the study from Brekken et al.’ 
showed a permanent lift of the bladder and rectal 
ampulla and reduction of the levator hiatus indicating 
that PFM training may play a role in prevention of 
POP. Reduction of POP-specific symptoms, includ- 
ing bulging and heaviness, after physiotherapy is an 
important clinical finding as these symptoms are 
indications for surgery. Further studies are needed to 


Table 20-2 Randomized Controlled Trials (RCTs) of Pelvic Floor Muscle Training (PFMT) to Treat Pelvic Organ Prolapse (POP) 


Author 


Piya- 
Anant 
et al.” 


Hagen 
et al.” 


Ghroubi 
et al.’ 


Design 
RCT 


Assessor- 
blinded 
RCT 


RCT 


CHAPTER 20 


Population 


654 women 

>60 y in Thailand; 
anterior vaginal 
wall POP 


47 women, mean 
age 56 y (SD 9 y) 
in the United 
Kingdom, with 
symptomatic 
Stages | and II 
POP 


47 women, 
mean age 53.4 y 
(SD 11 y) from 
Tunis; Stages | 
and II anterior 
vaginal wall POP 


Intervention 


(1) PFMT: 2 y of 30 
contractions/d + eat more 
fruit and vegetables and 
drink 2 L water/d; (2) 
control: no intervention, 
same follow-up 


(1) PFMT for 16 wk, 

five visits with 
physiotherapist, 

six sets of ten maximal 
contractions/d, use of 
diary + lifestyle advice 
sheet; (2) lifestyle advice 
sheet 


(1) PFMT + advice on 
healthy living; (2) control: 
no treatment 


Adherence and 
Dropout 


Adherence: 

not reported; 
dropout: not 
reported; no 
report of how 
many drank 
water and ate 
more vegetables 


Dropout not 
reported; POP-O 
data missing 
for 27/47; 91% 
attended at 
least three 
physiotherapy 
sessions, 65% 
attended five 
visits; 61% 
rated as good/ 
moderate 
compliers 


Dropout and 
adherence not 
known 


Outcome 
Measures 


No, mild, or 

severe prolapse 
assessed by Valsalva 
maneuver on 
vaginal examination 


POP-Q; prolapse 
symptoms; QoL/ 
interference of daily 
living; self-report 

of change in POP; 
Oxford grading for 
PFM strength only 
in exercise group 


Clinical examination; 
“urinary handicap 
scale” (MUH); 
urodynamic tests; 
“Ditrovie quality of 
life scale”; patient 
satisfaction (VAS) 


Results 


PFMT: 27% worsening; control: 72% 
worsening; P = .005; effect only seen in 
severe prolapse 


PFMT significantly more likely to have 
improved POP stage (45% vs 0%, P = .04), 
significantly greater decrease in POP 
symptoms (3.5 vs 0.1, P= .021), significantly 
more likely to say their POP was better 
(63% vs 24%); no difference in urinary, 
bowel, or vaginal symptoms; Oxford 
grading (n = 15): significant improvement in 
exercise group—mean 0.5 (95% CI 0.2-0.8) 


PFMT: heaviness 18.5%; control: heaviness 
70%; significantly better report on urinary 
handicap in PFMT; pelvic heaviness: 18.5% 
in PFMT and 70% in control after treatment, 
P < .001; uroflowmetry showed significant 
improvement in maximum flow rate 


(continued) 
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Table 20-2 Randomized Controlled Trials (RCTs) of Pelvic Floor Muscle Training (PFMT) to Treat Pelvic Organ Prolapse (POP) (Continued) 


Author Design 
Brækken Assessor- 
et al.” blinded 
RCT 
Stupp Assessor- 
et al.” blinded 
RCT 
e PFMT + 
lifestyle 
advice 
e Lifestyle 
advice 


Population 


109 women, 
mean age 48.8 y 
(SD 11.8 y), mean 
BMI 25.6 kg/m? 
(SD 4.5 kg/m?), 
mean parity 2.4 
(0.7), with POP-O 
Stages |, Il, and III 


37 women, mean 
age 55 y (SD 8) 
with POP-O 
Stage II prolapse 


Intervention 


(1) PFMT: information on 
not to strain on toilet + 
“the Knack”; three sets 
of 8-12 contractions/ 
day, diary; weekly visits 
with physiotherapist for 
3 mo, and then every 
second week for 3 mo; 
(2) control: instruction not 
to strain on toilet; “the 
Knack” 


14 weeks intervention 

e PFMT: six visits with 
PT, three sets of 8-12 
maximum contractions, 
exercise diary + lifestyle 

e Lifestyle (weight loss, 
constipation, avoidance 
of heavy lifting and 
coughing) 


Adherence and 
Dropout 


One dropout 

in each group; 
79% adhered to 
>80% of exercise 
sessions 


100% and 76% 
response rate 

to exercise and 
control. 71.4% of 
exercise group 
performed the 
whole protocol 


Outcome 
Measures 

POP-Q; ultrasound 
of bladder and 
rectal position at 


rest; symptoms and 


bother ICIQ UI SF; 
muscle strength 


e POP-O stage 
e PFM function 
— Surface EMG 


- Oxford grading 


scale 


Results 

POP-Q stage: 11 (19%) in the PFMT 
versus 4 (8%) controls improved one stage 
(P = .04); significant changes in ultrasound 
measures in PFMT group 


POP-O stage and PFM function improved 
significantly in exercise group 


ICIQ-UI-SF, International Consultation on Incontinence urinary incontinence short form; MUH, Measurement of Urinary Handicap; PFMT, pelvic floor muscle training. 
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address which women respond to training and if POP 
can be prevented. A suggested primary prevention 
strategy for the general female population would be 
to avoid straining, to learn to contract the PFM dur- 
ing an increase in intra-abdominal pressure, and to 
conduct regular strength training of the PFM. There 
is a need for high-quality studies in conjunction with 
prolapse surgery. 


SEXUAL DYSFUNCTION 


According to Graziottin® female sexuality is complex 
and rooted in biological, psychosexual, and context- 
related factors and correlated to couple dynamics 
and family and sociocultural issues. Female sexual 
disorders are classified as women’s sexual interest/ 
desire disorders, sexual aversion disorders, subjective 
sexual arousal disorders, combined genital and sub- 
jective arousal disorders, persistent sexual arousal dis- 
orders, women’s orgasmic disorders, dyspareunia, and 
vaginismus. 

From the understanding of the complexity of these 
disorders and numerous conditions with complex 
causality, one could argue that it is unlikely that PFM 
function or PFM training alone could influence all 
disorders, and one could also question the theoreti- 
cal framework for how it could influence the different 
aspects of female sexuality. In general, physiotherapy 
has been recommended for sexual disorders when 
clinical assessment of the pelvic floor has demonstrated 
either “overactive” or hypertonic muscles or weak 
PFM.” However, to date there is limited evidence for 
the association between PFM dysfunction and sexual 
disorders. 

In a comparison study of 32 women who delivered 
vaginally, 21 women who underwent caesarean sec- 
tion, and 15 nulliparous women, Baytur et al.” found 
that the PFM strength was significantly lower in the 
vaginally delivered women. Interestingly, there was no 
difference between the groups regarding sexual func- 
tion and no correlation between sexual function and 
PFM strength. The authors suggested that the mus- 
cular component of female sexual function should 
be further investigated. Schimpf et al.*® investigated 
505 heterosexual women with POP-Q and the Female 
Sexual Function Index (FSFI), 333 reported to be 
sexually active. The results showed that there was no 
association between vaginal size and sexual activity. 
On the other hand, Lowenstein et al.” found that 
among 166 women, mean age 37 + 11 years, women 
with strong or moderate PFM scored significantly 
higher on the FSFI orgasm and arousal domains than 
women with weak PFM. Ability to hold the PFM 
contraction also correlated with orgasm and arousal 
domains. 


Efficacy 


RCTs evaluating the effect of PFM training on sexual 
function in women are limited. Three RCTs report 
the effect of PFM training on sexual function post- 
partum. Wilson and Herbison® did not find any sig- 
nificant differences between the exercise group and 
the control group in sexual satisfaction. It is worth 
noting that there are several weaknesses of this study; 
52% and 22% dropped out of the exercise and con- 
trol groups, respectively; all participants had pelvic 
floor dysfunction with UI; the participants had only 
four follow-ups with a physiotherapist and there was 
no effect of the training on PFM strength. Morkved 
et al.°! asked women about sexual satisfaction six 
years after cessation of postpartum PFM training. 
They found that 36% in the former training group 
compared with 18% in the control group reported 
improved satisfaction with sex after delivery (P < 
.01). Citak et al. conducted a single blind RCT on 
118 primiparous women at four months postpartum. 
The training period lasted for 12 weeks and started 
with individual vaginal assessment to ensure correct 
contractions. The women were followed up by phone 
interviews and number of sessions per day increased 
to 15 up to the end of the study. The results showed 
significantly increased PFM strength in the exercise 
group only, and the exercise group scored significantly 
higher on sexual arousal, lubrication, and orgasm, but 
not on satisfaction. 

Bo et al.® investigated the effect of PFM training 
on sexual function in a group of stress incontinent 
women, mean age 50 years, and found that the exer- 
cise group reported improvement in questions regard- 
ing the impact of incontinence on sexual life and UI 
during intercourse. 

Few studies report on the influence of PFM func- 
tion on female sexuality and the effect of PFM train- 
ing on sexual function. RCTs with supervised training 
show some promising results. However, it is not yet 
possible to make clinical recommendations. There is 
an immediate need for further high-quality research in 
this important area of women’s health. 


PELVIC PAIN SYNDROME 


Pelvic pain syndrome has been defined as “the occur- 
rence of persistent or recurrent episodic pelvic pain 
associated with symptoms suggestive of lower urinary 
tract, sexual, bowel or gynaecological dysfunction 
when there is no proven infection or obvious pathol- 
ogy.”°* Haylen et al. classified pain of the lower uri- 
nary tract or other pelvic pain as bladder pain, urethral 
pain, vulvar pain, vaginal pain, perineal pain, pelvic 
pain, cyclical (menstrual) pain, pudendal neuralgia 
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and chronic urinary tract, and/or other pelvic pain 
syndromes. 

Since there are many factors involved in pelvic pain 
syndrome and a wide variety of possible causes of pain 
in this area, the theoretical rationale may differ from 
condition to condition. In most cases the theory would 
be that overactive PFM may cause pain. However, 
the evidence for such an association has not been 
proven in high-quality studies. Hence, the interven- 
tions found in this area differ substantially from regu- 
lar PFM training to relaxation and to more general 
approaches toward pain reduction.” 


Efficacy 


According to Frawley and Bower® there is lack of 
high-quality studies addressing the basic elements of 
PFM therapy for pelvic pain or muscle overactivity, 
and there is a need for standardized terminology and 
high-quality RCTs to confidently assign evidence to 
the effectiveness of interventions. 

In a group of women with chronic pelvic pain 
unexplained by pelvic pathology Haugstad et al.“ 
conducted a RCT comparing standard gynecologi- 
cal treatment with standard gynecological treatment 
in addition to Mensendieck somatocognitive therapy 
(MST), aiming at changing posture, movement, and 
respiration patterns. No change was found in the 
standard gynecological treatment group. In contrast, 
the other group improved all motor and respiration 
functions and reduced pain scores by 50%. So far 
there are few studies in the area of pelvic pain includ- 
ing effective diagnostic, prevention, and therapeutic 
interventions. 

FitzGerald et al. conducted a feasibility random- 
ized trial of “myofascial physiotherapy (MPT)” com- 
pared with global therapeutic massage for treatment 
of “urological chronic pelvic pain syndromes.” The 
MPT group underwent connective tissue manipula- 
tion to all body wall tissues of the abdominal wall, 
back, buttocks, and thighs that clinically were found 
to contain connective tissue abnormalities and/or 
myofascial trigger point release to painful myofascial 
trigger points. In addition, they had transvaginal/tran- 
srectal treatment of the soft tissues of the pelvic floor 
with focus on lengthening the pelvic floor and teach- 
ing of how to “drop” the pelvic floor during void- 
ing. No PFM training was applied. The intervention 
included one weekly one-hour session for ten weeks, 
and 23 men and 24 women participated. The results 
showed that the global assessment response rate was 
57% in the MPT group versus 21% in the global ther- 
apeutic massage group. The conclusion of the study 
was that it is worthwhile investigating the effect of 
MPT in a larger RCT. 


Role of PFM Training in Pelvic 
Floor Disorders 


Physiotherapy defined as PFM training has sup- 
port from several high-quality RCTs and system- 
atic reviews for SUI and in five RCTs for POP. 
PFM training has no known side effects and should 
therefore be offered as first-line treatment for these 
conditions. To date there is theoretical rationale and 
some data from RCTs supporting the effect also on 
overactive bladder symptoms, fecal incontinence, 
and sexual disorders. However, the latter areas, in 
addition to pelvic pain syndromes, need further 
high-quality investigation. It is unlikely that weak 
interventions without proper assessment and teach- 
ing of how to perform a correct PFM contraction and 
training without supervision will be effective. Hence, 
although PFM training may be less costly than sur- 
gery, effective conservative treatment can also be 
costly. Low-cost interventions with nonsupervised 
training can be costly in the long run, as they most 
likely are not working. Evidence-based physiother- 
apy means following intervention protocols used in 
RCTs that have shown large enough effect sizes to 
make the intervention worthwhile. 
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Behavioral Treatment for 
Pelvic Floor Dysfunction 


Kathryn L. Burgio, Patricia S. Goode, and Alayne D. Markland 


INTRODUCTION 


Behavioral treatment consists of a group of interven- 
tions that actively engage the patient to change her 
habits or learn new skills to improve pelvic floor func- 
tion. These interventions have been used for several 
decades to treat urinary and fecal incontinence, other 
lower urinary tract symptoms, and defecatory dysfunc- 
tion. They have been integrated into several disciplines 
and are implemented in many different ways. The 
spectrum of behavioral treatments includes those that 
train pelvic floor muscles in order to improve strength 
and control, as well as those that modify voiding habits 
and life style. 

In clinical practice, behavioral intervention pro- 
grams should be individualized according to the needs 
of the patient and her unique situation, which usually 
involves the use of multiple components. Behavioral 
programs are generally built around one of two fun- 
damental approaches. One approach focuses on the 
bladder outlet, teaching skills for improving pelvic 
floor muscle strength, control and techniques for urge 
suppression. Another approach focuses on controlling 
bladder or bowel function by changing voiding and 
bowel habits, such as with bladder and bowel training 
and delayed voiding. Components of behavioral inter- 
vention can include self-monitoring (bladder or bowel 
diary), pelvic floor muscle training and exercise, active 
use of pelvic floor muscles for urethral occlusion 
(“stress strategies”), urge prevention and suppression 
techniques (urge strategies), urge control techniques 
(distraction, self-assertions), biofeedback, scheduled 
voiding, delayed voiding, fluid management, dietary 


changes, weight loss, and teaching normal voiding 
and defecation techniques. 

All of these behavioral techniques require the active 
participation of the patient and time and effort from 
the clinician. Most patients are not cured through 
behavioral intervention, but there is evidence that most 
patients experience significant reduction in symptoms 
and improved quality of life with little risk of adverse 
side effects. Behavioral treatments should be a main- 
stay in the care of women of all ages with incontinence 
or other pelvic floor dysfunction. 


INDICATIONS 


Behavioral interventions are well established for treat- 
ing stress and urgency incontinence, fecal inconti- 
nence, and overactive bladder. Although less research 
has been done on voiding dysfunction and defecatory 
dysfunction, behavioral interventions are also appro- 
priate conservative treatments. Most patients who are 
motivated and cooperative with behavioral treatment 
experience some degree of improvement, but there is 
wide variation in outcomes and little is known of the 
characteristics of patients who respond best to behav- 
ioral treatment. Even women with dementia can ben- 
efit from the appropriate combination of behavioral 
treatment components such as caffeine reduction and 
timed voiding. 

Most of the literature on predictors of outcome has 
been conducted in the treatment of urinary inconti- 
nence. Most studies have shown that outcomes are 
not related to the type of incontinence or urodynamic 
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diagnosis. Patients with more severe incontinence 
have greater improvement following behavioral treat- 
ment than those with lesser incontinence.” Other 
studies have shown that patients with more severe 
incontinence have poorer outcomes,*’ or no relation- 
ship between severity and outcome.***° Studies are 
also inconsistent with regard to the effect of age on the 
outcome of behavioral therapy.”7*? 

Behavioral treatment outcomes do not seem to be 
affected by the patient’s race, parity, body mass index, 
presence of cystocele, uterine prolapse, hysterectomy, 
hormone therapy, use of diuretics, or urodynamic 
parameters.’ Thus, the current evidence does not 
allow us to predict treatment response based on the 
type of incontinence, the patient’s medical or obstetri- 
cal history, the results of her pelvic or rectal examina- 
tion, or the findings of her urodynamic testing. Aside 
from the baseline frequency of incontinence, there is 
little information on the usual clinical evaluation of 
a patient with incontinence that would indicate the 
likelihood of her success or failure with behavioral 
treatment. Since behavioral therapy involves mini- 
mal risk or discomfort, and most motivated patients 
see improvement with behavioral treatment, there is 
no reason to discourage a woman who is willing and 
motivated to participate in behavioral treatment and 
every reason for an initial trial of behavioral treatment 
for the majority of patients who present with pelvic 
floor dysfunction. 


BEHAVIORAL TREATMENT 
FOR URINARY SYMPTOMS 


Patient Education 


An important first step in any behavioral program 
is to provide basic patient education to a patient so 
that she can understand the treatment process and 
the therapeutic goals. This includes an explanation of 
the anatomy of the bladder and pelvic floor, how they 
function, and the causes and mechanisms of urinary 
incontinence and other lower urinary tract symptoms. 
It is essential for women to understand that their 
behavioral program is based on changing their habits 
and learning new skills, and that improvement is often 
gradual. Further, understanding that their results 
will depend on active participation and daily practice 
facilitates adherence and realistic expectations about 
therapeutic outcomes. 

Most women with urinary symptoms believe that 
they have no control over their condition. As they 
implement the components of behavioral treatment, 
they are often empowered to discover increasing con- 
trol over their symptoms and improvements in their 
quality of life. 


The Bladder Diary 


Self-monitoring with a diary is a standard first step 
in any behavioral program. When treating bladder or 
pelvic floor symptoms, it is useful to have the patient 
complete a diary for five to seven days.!° The diary is a 
valuable clinical tool for the patient, as well as the clini- 
cian. In the evaluation phase, the diary provides infor- 
mation on the type and frequency of symptoms, such 
as incontinence episodes, frequency of urination, and 
other symptoms, which helps the clinician plan appro- 
priate components of behavioral intervention. During 
the course of treatment, the bladder diary can be used 
to monitor symptoms and to track the efficacy of vari- 
ous treatment components and guide the intervention. 

Patients are asked to record the time of each void 
and incontinent episode, the urgency associated with 
each, and the circumstances or reasons for incontinence 
episodes. In bladder training programs, having patients 
record the times that they void provides a foundation 
for determining voiding intervals. Voided volumes 
are more burdensome to document and are usually 
recorded for only 24 to 48 hours, but they provide a 
practical estimate of the patient’s functional bladder 
capacity in their daily lives. A sample bladder diary is 
presented in Figure 21-1. Columns could be added for 
voiding volume, and type and volume of fluid intake. 

In addition to guiding the clinician, the self-mon- 
itoring effect of completing a diary can enhance the 
patient’s awareness of voiding habits and helps them 
recognize how their incontinence may be related to 
their activities. By reviewing the bladder diary with the 
clinician, patients can identify times when they are at 
increased risk of an incontinence episode and activi- 
ties that can trigger incontinence. In particular, iden- 
tifying the circumstances that precipitate incontinence 
episodes helps to prepare patients to implement the 
continence skills they are about to learn. 


Behavioral Treatment 
for Stress Incontinence 


Pelvic Floor Muscle Training and Exercise 


Pelvic floor muscle training and exercise is a corner- 
stone of behavioral treatment for both urinary and 
fecal incontinence. It was originally designed to teach 
patients how to control and exercise periurethral mus- 
cles with the goal of strengthening the muscles and 
reducing stress incontinence. It was first popularized 
by Kegel, a gynecologist who proposed that stress 
incontinence was due to a lack of awareness of func- 
tion and coordination of pelvic floor muscles,!! and 
who also demonstrated that women could reduce their 
stress incontinence through pelvic floor muscle train- 
ing and exercise.'!!* Over time, this intervention has 
evolved both as a behavior treatment and as a physical 
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Date: 


Urge rating: O=None 1=Mild 2=Moderate 3 = Severe 


Times of 
Accidental 
Leaks 


Times 
Urinated 
in Toilet 


Urge 
Rating 
(circle) 


Notes 
(What You Were Doing 
When Leaks Happened) 


0123 


0123 


0123 


0123 


0123 


0123 


0123 


0123 


0123 


0123 
0123 


0123 


0123 


0123 


0123 


0123 


0123 


0123 


0123 


Time AWAKE for day: AM/PM 


Time to BED: 


AM/PM 


FIGURE 21-1 Sample bladder diary. 


therapy, combining principles from both fields into a 
widely accepted conservative treatment for stress, as 
well as urgency incontinence and fecal incontinence. 


Teaching Pelvic Floor Muscle Control 

The first step in training is to assist the woman to iden- 
tify the pelvic floor muscles and to contract and relax 
them selectively, without increasing pressure on the 
bladder or pelvic floor. Confirming that patients have 
identified and isolated the correct muscles is essen- 
tial and often overlooked. Failure to find the pelvic 
floor muscles or to exercise them correctly is perhaps 
the most common reason for failure with this treat- 
ment modality. While it is easy for a clinician to give a 
patient a pamphlet or brief verbal instructions to “lift 
the pelvic floor,” to hold back the passage of flatus, 
or to interrupt the urinary stream, this approach does 
not ensure that the correct muscles are used when she 
begins her exercises at home. Several techniques can 
be used to help patients learn to exercise correctly, 


including verbal feedback based on vaginal or anal 
palpation," biofeedback,!*™* or electrical stimula- 
tion.’ Some clinicians recommend the use of a 
resistive device or weighted vaginal cones to improve 
the effects of pelvic floor muscle exercise, but there is 
little research to support these modalities.”° 

One problem commonly encountered in learning to 
control the pelvic floor muscles is that patients tend 
to recruit other muscles, such as the rectus abdomi- 
nis muscles or gluteal muscles. Contracting certain 
abdominal muscles can be counterproductive when 
it increases pressure on the bladder, bowel, or pelvic 
floor. Therefore, it is important to observe for this 
Valsalva maneuver and to help patients to exercise 
pelvic floor muscles selectively while relaxing these 
abdominal muscles. Instructing the patient not to hold 
her breath or to count out loud can be helpful to avoid 
the Valsalva maneuver. 

Coordinated training of transversus abdominis 
muscles has also been recommended, because it is 
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believed that these muscles facilitate pelvic floor mus- 
cle contraction. This approach remains controversial, 
however, and a recent review article noted an absence 
of evidence for this type of training.”’ 


Daily Pelvic Floor Muscle Exercise 
Once patients demonstrate the ability to properly con- 
tract and relax the pelvic floor muscles in the clinic, 
a regimen of daily practice and exercise is recom- 
mended. The purpose of daily exercise is not only to 
increase muscle strength but also to enhance motor 
skills through practice. Pelvic floor muscle exercise 
regimens vary considerably in frequency and intensity, 
and the optimal exercise regimen has not been deter- 
mined. However, good results have been achieved in 
several trials using 45 to 50 paired contractions and 
relaxations per day.” It is usually recommended that 
patients space the exercises across the day, typically 
in two to five sessions per day to avoid muscle fatigue. 
Exercising while in the prone position is often recom- 
mended at first, because it is the least challenging. 
However, it is important for patients to progress to 
sitting or standing positions with time, so that they 
become comfortable and skilled using their muscles to 
avoid incontinence in any position. 

To improve muscle strength, contractions should 
be sustained for two to ten seconds, depending on 
the patient’s initial ability. Exercise regimens should 


be individualized so that patients begin with a com- 
fortable and achievable duration and gradually prog- 
ress to ten seconds. Each exercise consists of muscle 
contraction followed by a period of relaxation using 
a 1:1 or 1:2 ratio.” This allows the muscles to 
recover between contractions, and facilitates optimal 
strength building. 


Strategies to Prevent Stress Incontinence 


The goal of behavioral treatment for stress inconti- 
nence is to teach patients how to improve urethral clo- 
sure by consciously contracting pelvic floor muscles 
during coughing, sneezing, lifting, or any other physi- 
cal activities that precipitate urine leakage. Although 
exercise alone can improve urethral pressure and 
structural support and reduce incontinence,” in recent 
years, more emphasis has been placed on teaching 
patients to contract the pelvic floor muscles to occlude 
the urethra during physical activities that cause stress 
incontinence.”**! This skill has been referred to as 
the “stress strategy,” “counterbracing,” “perineal co- 
contraction,” “the Knack,”?! and “the perineal block- 
age before stress technique.” Patient instructions for 
using the stress strategy are presented in Figure 21-2. 
As with any new skill, this requires vigilance and a con- 
scious effort initially on the part of the patient. With 
time and consistent practice, patients can develop the 


Using Stress Strategies 


Now that you have learned to exercise your pelvic floor muscles it is time to USE them to 


prevent stress incontinence. 


Stress leakage happens when the pressure pushing urine out is higher than the pressure holding 
the urine in, such as during coughing, sneezing, bending over, lifting, or getting up from a chair. 


Look at your bladder diary and note what physical activities have caused you to leak urine: 


Coughing? 
Sneezing? 
Lifting? 
Others? 


To prevent urine loss during these activities, squeeze your pelvic floor muscles as fast and hard 
as you can just before and during these activities. 


If this does not work the first time, do not be discouraged. It will work better as you practice your 


timing and you muscles get stronger. 


If you forget to tighten your muscles and urine leaks out, go ahead and squeeze your muscles 
right then. It would not prevent that leakage, but it will help associate tightening your muscles with 
that activity. Eventually, it will become automatic. 


Remember: “Squeeze before you sneeze.” 


FIGURE 21-2 Patient instructions for stress strategy. 
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Table 21-1 Behavioral Treatment Program for Stress Incontinence 


Visit 1 


1. Teach pelvic floor muscle control during physical examination using vaginal palpation. Patients who cannot 
contract their pelvic floor muscles at all should be referred for biofeedback 
2. Prescribe a home program of exercise, for example, contract 2 s, relax 2 s with 15 repetitions, 3 sessions per day 


3. Bladder diary for next 5 d and 5 d prior to return visit 


Visit 2 (2 wk later) 
1. Review bladder diary 


2. Teach stress strategy, that is, squeeze pelvic floor muscles just prior to and during sneezing, coughing, lifting 
3. Check pelvic floor muscle contraction technique (may omit if patient exhibited excellent technique during visit 1) 
4. Home exercise prescription: advance contraction and relaxation times by 1 s per week until 10 s each; still 15 in a 


row; still 3 times per day 


5. Bladder diary for next 3-5 d and 3-5 d prior to return visit 


Visit 3 (2-4 wk later) 


1. Review bladder diary, discuss any leakage, and recommend appropriate strategies for prevention. If mixed 
incontinence, teach urge suppression strategy (see Table 21-2, Visit 1) 

2. Check pelvic floor muscle contraction technique (may omit if patient exhibited excellent technique during visits 1 or 2) 

3. Bladder diary for next 3-5 d and 3-5 d prior to return visit 


Visit 4 (2-4 wk later) 


1. Review bladder diary, discuss any leakage, and recommend appropriate strategies for prevention of urge and 


stress leakage 


2. Bladder diary for next 3-5 d and 3-5 d prior to return visit 


Subsequent visits 


Schedule as indicated by progress. Once the patient is satisfied with her progress, schedule a visit for 3 mo, 
then 6 mo, and then annually. Instruct patient that daily practice and use of behavioral strategies is essential for 


continued success 


habit of using muscles to increase urethral closure 
until these maneuvers eventually become automatic. 

Although it is ideal for a woman to have strong pel- 
vic floor muscles, even those with weak muscles can 
benefit from simply learning how to control their mus- 
cles and use them actively to prevent incontinence. 
Others will need a more comprehensive program of 
pelvic floor muscle rehabilitation to increase strength 
in addition to skill. 

The literature on pelvic floor muscle training and 
exercise has demonstrated that it is effective for reduc- 
ing stress, urgency, and mixed urinary incontinence 
in most outpatients who cooperate with training. 
Systematic reviews and the International Consultation 
on Incontinence concluded that there is grade A 
evidence for pelvic floor muscle training and that it 
should be offered as first-line treatment to women with 
stress, urgency, or mixed incontinence.”***** A sample 
behavioral treatment program for stress incontinence 
is presented in Table 21-1. 


Behavioral Treatment for Urgency, 
Frequency, and Urgency Incontinence 


Historically, pelvic floor muscle training and exercise 
was used almost exclusively for the treatment of stress 


incontinence. In the 1980s, it became evident that vol- 
untary pelvic floor muscle contraction can also be used 
to suppress detrusor contraction.'*® This technique can 
be learned by most patients and has become a cen- 
tral element in the treatment of urgency incontinence 
and overactive bladder.” Pelvic floor muscle control 
and exercise is taught in the same manner as it is for 
women with stress incontinence. What differs is how 
women with urgency incontinence are taught to use 
their muscles to deal with urgency and prevent urine 
loss. Not only can women use an active muscle con- 
traction to occlude the urethra during detrusor con- 
traction, but, more importantly, they also learn to use 
volitional pelvic floor muscle contractions to inhibit or 
suppress the detrusor contraction. 

Urge suppression skills are an essential component 
in teaching patients a new and more adaptive way of 
responding to the sensation of urgency. Ordinarily, 
women with OAB or urgency incontinence feel com- 
pelled to rush to the nearest bathroom when they feel 
the urge to void. With behavioral treatment, they learn 
how this natural response is actually counterproduc- 
tive, because it increases physical pressure on the 
bladder, increases the feeling of fullness, exacerbates 
urgency, exposes patients to visual cues that can trigger 
incontinence, and increases the risk of an incontinent 
episode. Although it may seem paradoxical at first, 
patients are taught not to rush to the bathroom when 
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they feel the urge to void. Instead, they are advised 
to stay away from the bathroom, so as to avoid expo- 
sure to cues that trigger urgency. They are encouraged 
to pause, sit down if possible, relax the entire body, 
and contract pelvic floor muscles repeatedly, without 
relaxing in between contractions, to diminish urgency, 
inhibit detrusor contraction, and prevent urine loss. 
Women are taught to focus on inhibiting the urgency 
sensation, giving it time to pass. Once the sensation 
subsides, they are then taught to walk at a normal pace 
to the toilet. Patient instructions for using the urge 
suppression strategies are presented in Figure 21-3. 


Urge wave 


When the Urge Strikes... 
e Stop and stay still. Sit down if you can. 


e Squeeze your pelvic floor muscles quickly 3 to 5 times and 
repeat as needed—Do not relax muscles in between. 


e Relax the rest of your body. Take a deep breath. 
e Concentrate on suppressing the urge. 

e Wait until the urge calms down. 

e Walk to the bathroom at a normal pace. 


e If the urge returns on the way to the bathroom, stop and 
squeeze away the urge again. 


e Remember: FREEZE AND SQUEEZE 


When to void 


FIGURE 21-3 Instructions for urge suppression strategy. 
(© Burgio, Pearce, & Lucco, 1989.) 


In addition to the daily exercise regimen, it is also 
helpful for patients with urgency incontinence to 
interrupt or slow the urinary stream during voiding 
once per day. Not only does this provide practice in 
occluding the urethra and interrupting detrusor con- 
traction, but also it does so in the presence of the urge 
sensation, when patients with urgency incontinence 
or OAB need it most. Some clinicians are concerned 
that repeated interruption of the urinary stream may 
lead to incomplete bladder emptying in certain groups 
of patients. Therefore, caution is recommended when 
using this technique with patients who may be suscep- 
tible to voiding dysfunction. 

The effectiveness of behavioral training with urge 
suppression for urgency incontinence has been estab- 
lished in several clinical series studies’”*'® and in 
controlled trials using intention-to-treat models, in 
which mean reductions of incontinence range from 
60% to 80%.'** In the first randomized controlled 
trial, behavioral training reduced incontinence epi- 
sodes significantly more than drug treatment and 
patient perceptions of improvement and satisfaction 
with their progress were higher.’ A sample behav- 
ioral treatment program for patients with urgency, 
frequency, and/or urgency incontinence is presented 
in Table 21-2. 


Bladder Training 


Women who experience urgency incontinence or 
severe urgency without leakage tend to void fre- 
quently. This response provides immediate relief from 
the sensation of urge or urgency, but it sets the stage 
for more and more frequent urination. Once frequent 
voiding becomes a habit, it can be difficult to change, 
and may lead to reduced functional bladder capac- 
ity, detrusor overactivity, and, in some cases, urgency 
incontinence. Detrusor overactivity, in turn, produces 
urgency, completing a cycle of urgency and frequency 
that is then perpetuated (see Figure 21-4).*° This cycle 
can be broken by initiating a voiding schedule using 
bladder training or by using a program of progressive 
delayed voiding. 

The goal of the bladder training is to break the 
cycle of urgency and frequency using incremen- 
tal voiding schedules to reduce voiding frequency, 
increase bladder capacity, and restore normal blad- 
der function. The woman voids at predetermined 
intervals, rather than in response to urgency. She first 
completes a voiding diary, to determine how often 
she voids. After reviewing the diary with the patient, 
the clinician selects a voiding interval based on the 
longest time interval between voids that is comfort- 
able for the patient. She is then given instructions to 
void first thing in the morning, every time the selected 
interval passes, and before going to bed at night. Over 
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Table 21-2 Behavioral Treatment Program for Urgency, Frequency, and Urgency Incontinence 


Visit 1 


1. Teach pelvic floor muscle control during physical examination using vaginal palpation. Patients who cannot 
contract their pelvic floor muscles at all should be referred for biofeedback 

2. Teach urge control strategies, that is, instead of rushing to the bathroom, pause, sit down if possible, relax the 
entire body, and contract pelvic floor muscles repeatedly to diminish urgency (without relaxing in between) and 


prevent urine loss 


. Recommend a trial of caffeine reduction 


Am B&W 


. Bladder diary for next 5 d and 5 d prior to return visit 
Visit 2 (2 wk later) 


. Practice interrupting urine stream during voiding once daily 


. Prescribe a home program of exercise, for example, contract 2 s, relax 2 s, with 15 repetitions, 3 sessions per day 


1. Review bladder diary. Discuss any leakage and recommend appropriate strategies for prevention. If mixed 
incontinence, teach stress strategy (see Table 21-1, Visit 2) 


2. Reinforce gradual caffeine reduction 


3. Check pelvic floor muscle contraction technique (may omit if patient exhibited excellent technique during visit 1) 
4. Home exercise prescription: advance contraction and relaxation times by 1 s per wk until 10 s each; still 15 in a 


row; still 3 sessions per day 


5. Bladder diary for next 3-5 d and 3-5 d prior to return visit 


Visit 3 (2-4 wk later) 


1. Review bladder diary. Troubleshoot behavioral strategies for leakage prevention 
2. Check pelvic floor muscle contraction technique (may omit if patient exhibited excellent technique during visits 1 or 2) 
3. Bladder diary for next 3-5 d and 3-5 d prior to return visit 


Visit 4 (2—4 wk later) 


1. Review bladder diary. Troubleshoot behavioral strategies for leakage prevention 

2. If patient is still voiding more than 8 times in 24 h, add progressively delayed voiding or bladder training (see text) 
3. If patient bothered by nocturia, add nocturnal urge suppression technique (see text) 

4. Bladder diary for next 3-5 d and 3-5 d prior to return visit 


Subsequent visits 


Schedule as indicated by progress. Once the patient is satisfied with her progress, schedule a visit for 3 mo, then 
6 mo, and then annually. Instruct patient that once-daily exercise and use of behavioral strategies is essential for 


continued success 


time, the voiding interval is increased at comfortable 
intervals to a maximum of every three to four hours. 

To comply with the voiding schedule, patients 
must resist the sensation of urgency and postpone 


Cycle of urgency and frequency 


Incontinence 


A Urgency y 
members Detrusor 
q y overactivity 
a Reduced i 
capacity 


FIGURE 21-4 Cycle of urgency and frequency. (Repro- 
duced with permission from Burgio.**) 


urination. Behavioral techniques can help patients to 
control the urge to urinate while they wait for their 
voiding interval to pass. The traditional approach has 
been to suggest various techniques for relaxation or 
distraction to another activity.” Patients are encour- 
aged to get their minds off the bladder by engaging 
in a task that requires mental but not physical effort, 
such as reading, calling a friend, or making a to-do 
list. Also helpful are affirming self-statements such 
as “I am in control of my bladder,” or “I can wait.” 
More recently, the urge suppression strategy, that 
is, repeated contractions of the pelvic floor muscles 
without relaxing them in between, has been used to 
control urgency and detrusor contractions while the 
patient postpones urination. 

Several studies have demonstrated the efficacy of 
bladder training for reducing incontinence.*?”*? The 
most definitive study is a randomized clinical trial that 
demonstrated a mean 57% reduction in frequency 
of incontinence in older women.’ In this trial, blad- 
der training reduced not only urgency incontinence 
but also stress incontinence. This unexpected finding 
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may be because patients developed a greater aware- 
ness of bladder function or that postponing urination 
increased pelvic floor muscle activity. In another trial 
that compared bladder training with oxybutynin, 73% 
of women in bladder training were reported to be 
“clinically cured.”*? 


Delayed Voiding 


Delayed voiding is another approach to helping 
patients to expand the interval between voids. It differs 
from bladder training in that patients are not placed 
on a predetermined voiding schedule. When first 
experiencing an urge to void, patients are instructed 
to use their urge suppression techniques until the urge 
subsides. However, instead of going to the bathroom 
immediately after suppressing the urge, they postpone 
urination by waiting five minutes before voiding. 

In patients who have experienced urgency inconti- 
nence, even a mild urge to void triggers a trip to bath- 
room as soon as possible, due to the fear of leakage 
otherwise. However, most patients can be convinced 
to try a five-minute delay, particularly in safe circum- 
stances such as when they are at home alone. Often, 
they are surprised to find that after a brief wait, the 
urge subsides or disappears altogether. This enhances 
their sense of control and helps restore confidence 
so that they can gradually increase the delay time to 
achieve a normal frequency. 


Increasing Voiding Frequency (Timed Voiding) 


In some women, the bladder diary reveals a pattern 
of infrequent voiding (eg, less than five times per 
24 hours) accompanied by urgency incontinence. 
This may be due to lifelong infrequent voiding such 
as which occurs among teachers or nurses, or can be 
the result of reduced bladder sensation, or dementia or 
other cognitive impairment. Often these patients have 
never considered voiding more frequently because they 
do not have an urge to void. A timed voiding schedule 
can allow them to void before their bladder becomes 
so full that urgency with leakage occurs. 

Voiding more frequently should not be recom- 
mended to women with normal voiding frequency. 
This approach may provide immediate relief in the 
short term; however, the long-term result may be loss 
of ability to accommodate a full bladder and reduced 
functional bladder capacity. This starts the cycle of 
urgency and frequency that is thought to perpetuate 
overactive bladder and urgency incontinence over time 
(Figure 21-4). 


Fluid Management 


Many women attempt to control their incontinence 
by restricting their overall fluid intake. In some cases, 


particularly in older women, the resulting fluid intake 
may be inadequate and places them at risk of dehydra- 
tion. Although it may seem counterintuitive, it is usu- 
ally good advice to encourage the patient to consume 
at least six, 8-0z, glasses of fluid each day.*? Some clini- 
cians believe that this will also dilute the urine, making 
it less irritating to the bladder. 

Although overall fluid restriction is not a good strat- 
egy, it may be very helpful to restrict fluids at partic- 
ular times of day when toilet access will be limited, 
such as before a church service. Avoiding excessive 
fluid intake in the evening hours may also be helpful 
for reducing nocturia. Women using temporary fluid 
restriction should be encouraged to keep their total 
daily fluid intake optimized, by making up the missed 
fluids earlier or later. 

It is not uncommon to encounter women who 
increase their fluid intake deliberately in an effort to 
“flush” their kidneys or lose weight. In other women, it 
is simply an unconscious habit. For women who con- 
sume an unnecessarily high volume of fluid (eg, result- 
ing in >2,100 mL of output per 24 hours), reducing 
excess fluids can help prevent sudden bladder fullness 
and resulting urgency or incontinence.*! 


Reducing Caffeine and Other Bladder Irritants 


Caffeine Reduction 
Caffeine is a diuretic. However, it is also a bladder irri- 
tant for many women. Urodynamic studies have shown 
that caffeine increases detrusor pressure” and is a risk 
factor for detrusor overactivity.’*** There is also evi- 
dence that reducing caffeine intake can help to reduce 
both stress and urgency incontinence." Women are 
often reluctant to forgo their caffeinated beverages, 
particularly their morning coffee. However, if it is pre- 
sented as a trial period, they may be convinced to try 
it for three to five days. If they experience relief from 
their symptoms, they are often more than willing to 
reduce or eliminate caffeinated beverages from their 
diet. To avoid symptoms of caffeine withdrawal, most 
notably headaches and irritability, it is recommended 
that caffeine reduction be approached gradually and 
may include mixing caffeinated and decaffeinated bev- 
erages incrementally over several weeks (Table 21-3). 
Not all women are sensitive to the irritative effects 
of caffeine. If a trial period of caffeine elimination 
does not result in symptom improvement, caffeine can 
be gradually added back with careful monitoring to 
be sure that incontinence or voiding frequency does 
not worsen. 


Other Bladder Irritants 

Although data are scarce, there are a number of other 
substances that have been implicated as bladder irri- 
tants, including sugar substitutes, citrus fruits, and 
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Table 21-3 Instructions for Reducing Caffeine 

1. Find a noncaffeinated drink you enjoy and 
substitute it for your current caffeinated drink 

2. Check all drink labels! Be sure they say “Caffeine 
Free” 

3. Gradually dilute your coffee: 

Week 1—1/4 decaf, 3/4 regular 
Week 2—1/2 decaf, 1/2 regular 
Week 3—3/4 decaf, 1/4 regular 
Once you run out of regular, all decaf 

4. Think of all caffeinated drinks as “urgency in a 
bottle” (or can) 

5. Some women just need to reduce caffeine to 
reduce urgency and leakage. Others have to stop 
all caffeine. Other women are not sensitive to 
caffeine and do not experience improved symptoms 


when they reduce caffeine. These women may wish 
to resume caffeine intake 


tomato products. There are innumerable clinical cases 
in which these substances appear to be aggravating 
urgency and incontinence, and reducing them has pro- 
vided clinical improvement. However, this should not 
be interpreted to mean that all patients need to elimi- 
nate these foods from their diets. A diary of food and 
beverage intake is useful for identifying which sub- 
stances are irritants for individual patients, and a trial 
period of eliminating these substances can be used to 
confirm the relationship. 

Loop diuretics are also known to aggravate incon- 
tinence by increasing the rate of bladder filling and 
producing sudden urges. Such effects can sometimes 
be avoided by discontinuing the diuretic, changing to 
a nonloop diuretic, or altering the timing of admin- 
istration. An example is taking the loop diuretic 
after coming home from work so that diuresis can 
be accomplished during the evening, but completed 
before bedtime. 


Bowel Management 


Fecal impaction and constipation have been cited 
as factors contributing to urinary incontinence in 
women, particularly in nursing home populations.** In 
severe cases, fecal impaction can be an irritating fac- 
tor in overactive bladder or obstruct normal voiding, 
causing incomplete bladder emptying and overflow 
incontinence. Some patients experience immediate 
relief with disimpaction, but a bowel management pro- 
gram is often needed to maintain regularity and avoid 
recurrence. Even in less severe cases, proper manage- 
ment of constipation may decrease urgency urinary 
incontinence. 
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Behavioral Treatment for Nocturia 


Nocturia is a multifactorial condition that requires dif- 
ferential diagnosis. If overactive bladder is determined 
to be a contributor, behavioral intervention, particu- 
larly urge suppression techniques, can be useful. When 
a woman awakens with urgency, she should lie still and 
repeatedly contract her pelvic floor muscles to dimin- 
ish the urge to void. If the urge subsides, she should 
go back to sleep. If after one or two minutes the urge 
to void has not resolved, she should get up and void 
so as not to interfere unnecessarily with her sleep. In 
a randomized, controlled trial both behavioral train- 
ing and drug therapy reduced nocturia more than 
placebo in older women with urgency incontinence, 
but behavioral training was significantly more effective 
than antimuscarinic drug therapy (median reduction = 
0.50 vs 0.30 episodes per night; P= .02).” 

One simple method to reduce nocturia is to restrict 
fluid intake for three to four hours prior to bedtime. 
Although there is little scientific evidence for the effi- 
cacy of fluid restriction, it is often effective in clinical 
practice. In patients who retain fluid during the day 
and have nocturia due to mobilization of fluid dur- 
ing sleep, behavioral interventions focus on managing 
daytime accumulation of fluid. Patients are advised 
to wear support stockings to prevent accumulation of 
edema fluids, or to elevate the lower extremities in the 
late afternoon to mobilize the fluid well before bed- 
time. In some patients, a mid to late afternoon loop 
diuretic is useful to complete diuresis before bedtime.” 
For patients who are already taking a loop diuretic, 
nocturia can often be improved by altering the timing 
of the diuretic so that most of the effect has occurred 
prior to bedtime. 


Behavioral Treatment 
for Voiding Dysfunction 


The first step in treatment of voiding dysfunction is 
to educate the patient about bladder and pelvic floor 
anatomy and function. Normal voiding is a coordi- 
nated process in which pelvic floor relaxation initiates 
detrusor contraction and urethral relaxation. Some 
women habitually void by Valsalva, believing that they 
need to bear down to push urine out and empty the 
bladder. This can result in a reflex contraction of the 
pelvic floor muscles, impeding urine flow. Patients 
with dysfunctional voiding need to understand that 
pushing is not necessary and may be counterproduc- 
tive. Instead, they can facilitate voiding through voli- 
tional pelvic floor muscle relaxation, which will allow 
the bladder to empty naturally. 

Initially, the pelvic floor muscles are assessed by 
digital palpation to detect contraction strength, resting 
tone, and the ability to relax. Some women have an 
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“overactive pelvic floor” characterized by high resting 
tone. Others may have increased muscle tension only 
when attempting to void. Initially, pelvic floor muscle 
training focuses on developing an awareness of muscle 
tension as distinct from muscle relaxation. Actively 
contracting the muscles demonstrates the sensations 
associated with muscle tension and assists patients 
to discriminate and contrast it with the sensations of 
relaxation. An active contraction also leads to a more 
complete subsequent relaxation. Perineal or vaginal 
biofeedback can also be used to bring muscle tension 
to a conscious level.”! 

As with pelvic floor muscle exercises for inconti- 
nence, daily exercise involves not only contracting but 
also relaxing muscles fully between contractions. This 
is particularly important for patients with voiding dys- 
function. To emphasize relaxation, these patients are 
taught to focus more on the relaxation phase, which is 
extended with a 1:4 ratio or longer as indicated. 

Once the patient has learned the sensation of ade- 
quate pelvic floor muscle relaxation during exercise 
sessions, it is important to address voiding habits, so 
that the relaxation skills can be generalized. For many 
women, voiding is an activity that is rushed due to a 
busy lifestyle, and they do not take the time needed to 
allow normal voiding. Behavioral treatment begins by 
encouraging the patient to create a relaxing environ- 
ment and planning adequate time for voiding. They 
are instructed to slow down, take a deep breath, relax 
their body, relax their pelvic floor muscles, and wait 
for the urine to flow. Good voiding technique involves 
relaxation as the initiating event. Anecdotally, some 
women benefit from double voiding, or lingering until 
another detrusor contraction brings about more com- 
plete emptying. A second void can be facilitated by 
raising up off the toilet seat slightly, sitting back down, 
and relaxing the pelvic floor muscles. 


The Role of Biofeedback in 
Treatment of Incontinence and 
Pelvic Floor Dysfunction 


Biofeedback is a teaching technique that helps patients 
learn by giving them precise, instantaneous feedback of 
their pelvic floor muscle activity. In his original work, 
Kegel used a biofeedback device of his own design 
named the perineometer.!? It consisted of a pneumatic 
chamber that was placed in the vagina and a handheld 
pressure gauge, which displayed the pressure gener- 
ated by circumvaginal muscle contraction. This device 
provided immediate visual feedback of pelvic floor 
muscle contraction to women learning to identify their 
muscles and monitor their practice. 

Most biofeedback instruments are now computer- 
ized and display feedback visually on a monitor. Pelvic 
floor muscle activity can be measured by manometry 


or electromyography, using vaginal or anal probes or 
surface electrodes. Signals are augmented through 
the computer, and immediate feedback is provided 
on a monitor for visual feedback or via speakers for 
auditory feedback. When patients observe the results 
of their attempts to control bladder or bowel pres- 
sure and pelvic floor muscle activity, learning occurs 
by means of operant conditioning, or trial and error 
learning. Biofeedback-assisted behavioral training has 
been tested in several studies, producing mean reduc- 
tions of urinary incontinence ranging from 60% to 
85% %1318-20:25,35 and 67% to 70% for reducing fecal 
incontinence.” 

Biofeedback technology is an excellent method 
to help patients identify the pelvic floor muscles and 
exercise them properly, but it requires special equip- 
ment and expertise, increasing the time and cost of 
treatment. There is a small body of literature examin- 
ing the therapeutic role of biofeedback and whether it 
improves outcomes over other forms of teaching. 

The earliest studies examined biofeedback in the 
treatment of stress incontinence. These studies were 
small and provided evidence that biofeedback does 
increase the probability of a successful outcome.?®54 
Subsequently, however, two randomized controlled 
trials did not replicate these findings. In the first, 
older women with stress incontinence received pelvic 
floor muscle training with or without biofeedback. 
Pelvic floor muscle exercise taught with biofeedback 
yielded a mean 61% reduction of incontinence com- 
pared with a mean 54% reduction when taught with- 
out biofeedback. Both approaches were significantly 
more effective than the no-treatment control condi- 
tion, but they were not significantly different from 
each other.!8 

In a second study, women underwent six months 
of pelvic floor muscle training with a physical ther- 
apist, with or without home-based biofeedback. In 
this study, biofeedback was used only to reinforce the 
learning at home, not to teach proper control in the 
clinic. The home biofeedback group demonstrated 
higher rates of objective cure, but the between- 
group difference was not statistically significant.” 
The authors noted that the value of the home bio- 
feedback may have been that it motivated women to 
adhere to the program and should be an option in 
clinical practice. 

Biofeedback for urgency incontinence may incor- 
porate cystometry to teach women to control urgency 
and detrusor overactivity during bladder filling 
(bladder-sphincter biofeedback).!>!>56 In addition 
to the sensors for pelvic floor and rectus abdominis 
muscle activity described above, a urodynamic cath- 
eter with a pressure transducer displays intravesical 
pressure. Watching the display of bladder pressure 
enables the women to be aware of premature detrusor 
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contractions, often before she can feel the bladder sen- 
sation. The woman is then coached to sense premature 
detrusor contractions early and to abort them using 
pelvic floor muscle contractions. Success at dealing 
with urgency in the biofeedback lab often empowers 
the patient to do so in everyday life. 

The role of biofeedback in the treatment of urgency 
incontinence has been investigated in two random- 
ized trials. The first was a small trial in 20 commu- 
nity-dwelling, older adults without dementia with 
persistent urgency incontinence.’ Those trained with- 
out biofeedback responded as well to treatment as 
those trained with bladder-sphincter biofeedback. In 
a subsequent trial, 222 older women with predomi- 
nantly urgency incontinence were randomly assigned 
to behavioral training with biofeedback, behavioral 
training without biofeedback that consisted of verbal 
feedback based on vaginal palpation, or behavioral 
training with a self-help booklet. The biofeedback 
group showed a 63% reduction of incontinence, which 
was not significantly different from the 69% reduction 
in the verbal feedback group.'? Because careful train- 
ing with verbal feedback can be at least as effective 
as training with biofeedback, this means that behav- 
ioral training can be used more widely and in settings 
where biofeedback is not available. Biofeedback can 
be used as a first-line approach to teaching or it can 
be reserved for those patients who cannot successfully 
identify their muscles by other methods. Also, bladder- 
sphincter biofeedback can be very helpful for patients 
who cannot master urgency management with verbal/ 
written instructions. 


The Role of Weight Control 


Obesity is an established risk factor for urinary incon- 
tinence in women. Women with high body mass index 
are more likely to develop incontinence and they also 
tend to have more severe incontinence than women 
with lower body mass index.” Each 5-U increase in 
body mass index increases the risk of daily incon- 
tinence by approximately 60%.°”°* Morbidly obese 
women report significant improvement in symp- 
toms of incontinence with weight loss of 45 to 50 kg 
following bariatric surgery.”®! Further, significant 
improvements in continence occurred with as little 
as 5% weight reduction in more traditional weight 
loss programs.“ 

A recent randomized controlled trial demonstrated 
the role of weight loss combined with a behavioral 
program. Overweight and obese women (N = 338) 
were assigned to an intensive six-month group- 
administered, weight loss program that included diet, 
exercise, and behavior modification or to a structured 
education control program. Both groups received a 
booklet describing a step-by-step self-administered 
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behavioral program to reduce incontinence. After a 
mean weight loss of 8.0% (7.8 kg), the intervention 
group reported a greater reduction in incontinence 
episodes compared with the control group with a 
mean weight loss of 1.6% (1.5 kg) (mean = 47% vs 
28%; P= .01). Thus, weight loss can be a useful com- 
ponent of a behavioral program for incontinence in 
overweight women. 


BEHAVIORAL TREATMENT 
FOR BOWEL SYMPTOMS 


Patient Education 


Education on the anatomy of the bowel, how it func- 
tions, and the causes and mechanisms of fecal incon- 
tinence or defecatory dysfunction is an important 
component of behavioral treatment for bowel symp- 
toms. This may include the importance of maintaining 
normal stool consistency and regular bowel habits, as 
well as the role of dietary fiber and fluids. 


The Bowel Diary 


Compared with bladder diaries, less is available in 
the literature to guide the appropriate content and 
duration of bowel diaries to evaluate the type and 
frequency of symptoms.**°° A sample bowel diary 
is presented in Figure 21-5. Most clinical trials that 
use bowel diary information use a minimum of 
seven days, 14 days, or more, which can also be clini- 
cally very useful. Although not supported by evidence, 
the patient burden with bowel diaries may be less 
than that for urinary symptoms since bowel move- 
ments are usually less frequent than voids. An impor- 
tant component of a bowel diary is the monitoring 
of stool consistency. The Bristol Stool Consistency 
Scale has been validated for use and correlates well 
with intestinal transit time.°”°* Fecal urgency symp- 
toms are also an important consideration to monitor 
on a bowel diary and may impact fecal incontinence 
similarly to having loose stool consistency.© Bowel 
diaries have not been found to correlate well with 
self-reported severity of symptoms from question- 
naire data. 


Behavioral Treatment 
for Fecal Incontinence 


The goal of behavioral treatment for fecal incontinence 
is to teach patients how to improve rectal closure by 
voluntarily contracting the external anal sphincter 
muscle and other pelvic floor muscles in response to 
rectal sensation. This involves teaching the patient 
to identify, control, and use the pelvic floor muscles, 
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Date: 


Did You Urge Rating: 
Experience Any | 0 = None 
Time of | Time of Seepage or 1=Mild 

BM Bowel | Staining After | 2 = Moderate 
in Toilet | Leakage | Having a BM? | 3= Severe 


Using the Bristol Stool 
Chart (Below), Enter 


Which Number Best Notes 
Describes Your (What You Were Doing 
Stool Type (#1-7) When Leaks Happened) 


Number of pads used today: 


Bristol stool chart 


Separate hard lumps, like nuts 
Type 1 (hard to pass) 
Type 2 Sausage-shaped but lumpy 
Tyoe 3 Like a sausage but with cracks on 
yp its surface 
Like a sausage or snake, smooth 
eer and soft 
Tyoe 5 Soft blobs with clear-cut edges 
yp (passed easily) 
Fluffy pieces with ragged edges, a 
Type 6 mushy stool 
Watery, no solid pieces. 
Type 7 Entirely liquid 


FIGURE 21-5 Sample bowel diary. 


especially the external anal sphincter. A sample behav- 
ioral treatment program for fecal incontinence is pre- 
sented in Table 21-4. Pelvic floor muscle training may 
be done using verbal feedback based on digital pal- 
pation of the external anal sphincter and puborectalis 
muscles. Historically this has most often been accom- 
plished through the use of biofeedback. 


Biofeedback and Pelvic Floor Muscle 
Training for Fecal Incontinence 


Biofeedback techniques used in the treatment of fecal 
incontinence are similar to those for urinary inconti- 
nence, but are focused on responding to bowel sensa- 
tions instead of bladder sensations. There are two basic 
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Table 21-4 Behavioral Treatment Program for Fecal Incontinence 


Visit 1 


1. Teach pelvic floor muscle control during physical examination using anal palpation. Refer patients who cannot 
contract their pelvic floor muscles for biofeedback training 
2. Prescribe a home program of pelvic floor muscle exercise, for example, contract 2 s, relax 2 s with 15 repetitions, 


3 sessions per day 


3. If irritable bowel syndrome (IBS), initiate IBS diet—self-help books can be very helpful 
4. If diarrhea or constipation, consider a fiber supplement in slowly increasing amounts 


5. Bowel diary daily until next visit in 2 wk 
Visit 2 (2 wk later) 


1. Review bowel diary. Note stool consistency and make appropriate suggestions 
2. Discuss circumstances of incontinence episodes and recommend appropriate strategies 
a. Urge control strategies, that is, instead of rushing to the bathroom, pause, sit down if possible, relax the entire 
body, and contract pelvic floor muscles repeatedly to diminish urgency (without relaxing in between), and then 


proceed to bathroom 


b. Stress control strategies, that is, if fecal or flatal incontinence is associated with physical activity, anticipate 
these activities and contract muscles before and during coughing, sneezing, lifting, etc 
3. Check pelvic floor muscle contraction technique (may omit if patient exhibited excellent technique during visit 1) 
4. Confirm or troubleshoot adherence to pelvic floor muscle exercises 
5. Home exercise prescription: advance contraction and relaxation times by 1 s per week until 10 s each; still 15 in a 


row; still 3 sessions per day 
6. Bowel diary for at least 1 wk prior to return visit 


Visit 3 (2-4 wk later) 
1. Review bowel diary 


a. Note stool consistency and make appropriate suggestions (see text) 

b. Troubleshoot behavioral strategies for incontinence prevention 
2. Check pelvic floor muscle contraction technique (may omit if patient exhibited excellent technique during visits 1 or 2) 
3. Confirm or troubleshoot adherence to pelvic floor muscle exercises 
4. Home exercise prescription: advance contraction and relaxation times by 1 s per week until 10 s each; still 15 in a 


row; still 3 sessions per day 
5. Bowel diary for at least 1 wk prior to return visit 


Subsequent visits 


Schedule as indicated by progress, every 2-4 wk. Once the patient is satisfied with her progress, schedule a visit 
for 3 mo, then 6 mo, and then annually. Instruct patient that once-daily exercise and use of behavioral strategies is 


essential for continued success 


approaches, sensory training and coordination train- 
ing.” Sensory training aims to improve the patient’s 
discrimination of rectal sensation, using a rectal bal- 
loon with easily perceptible distensions, followed by 
progressively smaller distensions. Coordination train- 
ing focuses on training the patient to respond to rectal 
distension with an appropriately timed contraction of 
the external anal sphincter and other pelvic floor mus- 
cles. Biofeedback for fecal incontinence may be con- 
ducted with an EMG probe inserted into the rectum 
or with a manometric catheter that records rectal and 
anal pressures. 

In a recent evidenced-based review of the data on 
biofeedback for fecal incontinence, over 40 uncon- 
trolled reports were identified and a few studies were 
found that met the criteria of randomized or quasi- 
randomized controlled trials. These studies examined 
the potential utility of using augmented biofeedback 
techniques compared with biofeedback alone or pelvic 
floor muscle exercises.'*'"*!*4 Two single-site studies 


reported no significant benefit of biofeedback com- 
pared with pelvic floor muscle exercises alone for fecal 
incontinence.!*!7"° However, a recent randomized 
controlled trial reported that patients with fecal incon- 
tinence were more likely to improve with biofeedback 
compared with pelvic floor muscles exercises, after 
they had failed a one-month education intervention 
on bowel habits and the use of fiber and/or loperamide 
for improving stool consistency.'* Some trials report 
added benefits of anal electrical stimulation with 
biofeedback compared with biofeedback alone for 
improving fecal incontinence, although others report 
no added benefits.7!"* 


Even though urgency is reported often among women 
with fecal incontinence, little evidence exists regarding 
urge suppression strategies for treatment.” However, 
some clinical trials use this technique in combination 
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with pelvic floor muscle exercises or with instrumented 
biofeedback for treatment of fecal incontinence.!*!5 
Clinicians report that patients often benefit from the 
instructions to respond to fecal urgency by pausing, 
sitting if possible, and repeatedly contracting their 
pelvic floor muscles, without relaxing between con- 
tractions, until urgency is suppressed, and only then 
walking to the bathroom. 

Women who experience fecal or flatal incontinence 
associated with physical activity can be taught to antic- 
ipate these activities and contract their muscles before 
and during coughing, sneezing, lifting, or whatever 
physical activities precipitate bowel leakage. 


Stool Consistency Management 


Loose or watery stool consistency and diarrhea have 
been consistently found to be risk factors for fecal 
incontinence.”!7? Potentially preventable causes of 
loose stools/diarrhea include drugs, dietary supple- 
ments, and some foods. In evaluating the literature 
on diet and fluid intake for fecal incontinence, two 
randomized controlled trials using supplemental fiber 
along with dietary modifications were found. In the 
first trial by Bliss et al., a small pilot study of 42 adults 
(mean age 61 years), supplemental fiber (psyllium 
or gum arabic) improved rates of incontinent stools 
with a 37% decrease in proportion of incontinent 
to continent stools, compared with placebo (pectin) 
in individuals with diarrhea-predominant FI.” In 
the second trial, adults with at least monthly fecal 
incontinence were randomized to two combination 
treatments consisting of an antimotility medication 
(loperamide), a diet advice sheet, and a fiber supple- 
ment or placebo.” There was no additional benefit of 
a diet advice sheet and fiber supplement use over the 
antimotility medication (loperamide) for reducing 
FI. Maintaining an adequate amount of fluid intake 
also impacts stool consistency, especially with the use 
of supplementary fiber. 

Loperamide has also been studied in comparison 
to other medications for the treatment of diarrhea- 
predominant fecal incontinence. In the 2003 Cochrane 
review of drug treatment for FI, only three random- 
ized crossover trials with adequate methodology for 
inclusion evaluated nonsurgical treatment of diarrhea- 
predominant FI in adults.’° All trials compared drug 
versus placebo (one used diphenoxylate [n = 15], one 
used loperamide [n = 26], and one compared loper- 
amide with codeine to diphenoxylate plus atropine 
[n = 30]). All trials reported decreases in frequency of 
FI episodes, volume, and improved consistency. More 
people on drug reported adverse events that included 
constipation, abdominal pain, diarrhea, headache, and 
nausea. All studies were underpowered, had treatment 
periods that ranged from three days to four weeks, and 


only one study included a washout period of one day. 
Increasing dietary fiber and the use of loperamide have 
side effects that often include increasing flatus, consti- 
pation, abdominal cramping, and abdominal distention. 

In addition to the measures to manage stool con- 
sistency, chronic diarrhea should always be evaluated 
for treatable causes including inflammatory bowel dis- 
ease, gluten enteropathy, and collagenous colitis, with 
appropriate treatments instituted. 


Bowel Irritants 


Dietary intake of certain foods can be associated 
with diarrhea and may precipitate fecal incontinence. 
Undiagnosed lactose intolerance or gluten enteropa- 
thy, and excess caffeine or alcohol intake may con- 
tribute to alterations in stool consistency. Fructose 
intolerance may affect up to one-third of patients with 
irritable bowel syndrome, which can also be a con- 
tributing factor for fecal incontinence. Spicy foods 
often contribute to bowel symptoms and many women 
report changing their diet to avoid these types of 
dietary triggers. Women with irritable bowel syndrome 
may benefit tremendously from self-help books with 
diet advice.” Many prescription drugs are also asso- 
ciated with diarrhea and may include antibiotics, laxa- 
tives, digoxin, metformin, orlistat, selective serotonin 
reuptake inhibitors, proton pump inhibitors, and cho- 
linesterase inhibitors. 


Bowel Training 


Many patients benefit from establishing a pattern 
of regular bowel movements. With bowel training, 
patients are instructed to attempt a bowel move- 
ment every day at the same time. Having a bowel 
movement every day is not necessary. But develop- 
ing a regular daily habit of sitting on the toilet and 
attempting a bowel movement can promote regular- 
ity. A predictable time for defecation should be iden- 
tified. Often, 20 to 30 minutes after a meal or after 
drinking a hot beverage is recommended to maxi- 
mize the increased frequency of peristaltic contrac- 
tions in the colon. 

Often, giving women a “recipe” for helping hard 
stool consistency or constipation by increasing dietary 
fiber intake can be useful.*° Many different types 
of supplementary fiber exist and few comparative 
studies exist among the different types. In a recent 
study, oral intake of dried plums (prunes) improved 
the number of bowel movements on a bowel diary 
over supplemental psyllium for constipation.®’ When 
hydration and fiber supplementation are not enough, 
other types of interventions including osmotic laxa- 
tives and stool softeners may be used to promote a 
bowel movement. Glycerin suppositories or enemas 
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may also be recommended when other oral agents 
are not effective. Enemas are used preferably after a 
regular meal such as breakfast to take advantage of 
postprandial motility. 


The Role of Weight Control 


For FI, morbid obesity has been found to increase the 
risk of fecal incontinence. Improving morbid obesity 
with bariatric surgery has been shown to improve fecal 
incontinence severity.°' Drugs or dietary additives, 
such has orlistat and olestra, to treat obesity have been 
reported to increase fecal incontinence, possibly by 
causing loose stools.*? 


Defecatory Dysfunction 


When women report difficulty with defecation that is 
not related to stool consistency, defecation technique 
may be the problem. Teaching proper defecation tech- 
nique includes information on posture, techniques for 
pelvic floor muscle relaxation to facilitate passage of 
stool, and proper use of abdominal muscles to avoid 
straining to defecate. 

Patients are instructed to sit on the toilet with their 
feet supported on the floor or a foot stool. Standing 
or “hovering” over the toilet is not recommended, 
because it interferes with the ability to relax the pelvic 
floor. The recommended posture is leaning forward 
resting elbows on the knees or hands on the ankles. As 
with good voiding technique, patients are encouraged 
to first relax the pelvic floor muscles and to notice the 
outward bulge. They are to inhale and breathe out 
using a hissing through their teeth, which helps to 
avoid straining or Valsalva. They are to hold abdominal 
muscles firm and attempt to push stool out without 
holding their breath or straining. 

Some women develop the habit of ignoring or sup- 
pressing the natural sensation to have a bowel move- 
ment, because they are busy. Later when they go to 
the bathroom, they are unable to defecate. These 
women can be encouraged to become more aware of 
when these sensations occur and to respond to the 
natural urge to defecate as quickly as possible. This 
allows them to take advantage of their normal body 
reflexes, rather than having to strain to defecate. 

Although these techniques can be used alone, more 
evidence exists for the use of biofeedback techniques 
to help with defecation problems associated with pelvic 
floor muscle relaxation problems, also called dyssyner- 
gic defecation. The chief underlying pathophysiologic 
mechanism of dyssynergic defecation is a failure of 
rectoanal coordination and can occur concurrently 
with slow-transit constipation. Evidence from ran- 
domized controlled trials suggests that biofeedback 
can be successful for the treatment of dyssynergic 
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defecation and may be preferable to management with 
medications.®**° 


COMBINING BEHAVIORAL 
TREATMENT WITH OTHER 
TREATMENTS 


Despite the good evidence for the effectiveness of 
behavioral treatments, most patients do not achieve 
complete control with this modality. One way to poten- 
tially improve the efficacy of behavioral treatments is 
to combine them with other conservative treatments 
that may have additive effects. 


Combining Behavioral 
and Drug Therapy 


Some clinicians combine behavioral and drug treat- 
ments based on the premise that suppressing detru- 
sor overactivity with a medication makes it easier for 
the patient to gain volitional control. Others believe 
that drugs are helpful, but their effectiveness is con- 
siderably improved with the addition of behavioral 
treatments. Although the therapeutic mechanisms of 
behavioral and drug therapies have not been estab- 
lished completely, there is evidence that they work by 
different mechanisms, suggesting that there could be 
additive effects from combining them.® The issue of 
combining behavioral treatment with drug therapy has 
been addressed in a small number of studies. 

One controlled study examined the effects of blad- 
der training with and without antimuscarinic medica- 
tion.® Combined therapy did not significantly improve 
the cure rate (83%) over that achieved with bladder 
training alone (79%). In a second study, prompted 
voiding was combined with oxybutynin or a placebo 
in functionally impaired nursing home patients with 
detrusor instability. Although patients in both groups 
improved significantly, oxybutynin did not enhance the 
outcomes of prompted voiding.® Although the results 
of these early studies were not encouraging for com- 
bined drug and behavioral treatments, a larger study 
has demonstrated that adding simple written instruc- 
tions for bladder training to tolterodine resulted in 
greater decreases in voiding frequency and increases 
in voided volumes than were achieved with toltero- 
dine alone.” However, combined therapy did not pro- 
duce greater improvements in incontinence defined as 
median reduction of incontinence episodes, which, in 
this trial, was 87% versus 81% with drug alone. 

A crossover study after a large clinical trial of 
oxybutynin versus biofeedback-assisted behavioral 
treatment for urgency-predominant incontinence 
in women investigated whether adding the other 
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treatment would improve the outcomes in women 
not satisfied after either treatment alone.?! Women 
who initially received behavioral treatment showed 
further improvement with the addition of oxybutynin 
(P = .034). Subjects who initially received drug ther- 
apy also showed additional improvement with com- 
bined therapy (P = .001).°! These data indicate that 
for patients who are less than satisfied with the out- 
come of drug or behavioral treatment alone, adding 
another therapy in a stepped program can produce 
better outcomes. 

Two more recent studies examined combining 
behavioral and drug therapy in initial treatment. 
One study compared the effects of combined ther- 
apy with drug therapy alone for urgency inconti- 
nence in women.” Extended-release oxybutynin was 
implemented with frequent individualized dose titra- 
tion, daily bladder diaries, and careful management 
of side effects, and results showed no added benefit 
for behavioral training. The other study investigated 
whether combining therapies would enable women 
with urgency-predominant incontinence to discon- 
tinue drug therapy and maintain a clinically significant 
reduction in incontinence episodes.” It also investi- 
gated the short-term (ten-week) impact of combined 
therapy compared with drug alone. Three hundred and 
seven women with urgency-predominant incontinence 
were randomized to drug therapy with extended- 
release tolterodine with or without behavioral treat- 
ment. Women who underwent behavioral training in 
addition to drug therapy were no more likely to dis- 
continue drug therapy and sustain improvements in 
continence status than women treated with drug alone. 
However, women who received combined therapy 
reported greater improvements on patient perception 
of improvement, patient satisfaction, and validated 
measures of symptom distress and bother while on 
active therapy and six months after drug therapy was 
discontinued. 

Another large multicenter, uncontrolled trial exam- 
ined the effects of extended-release tolterodine plus a 
self-administered behavioral intervention (educational 
pamphlet with verbal reinforcement) in patients who 
were previously treated and dissatisfied with tolterodine 
or other antimuscarinics.” Results demonstrated that 
91% of subjects were at least “a little satisfied,” after 
eight weeks of treatment, including 53% who reported 
being “very satisfied.” Further, voiding frequency, noc- 
turia, and urgency incontinence episodes were signifi- 
cantly improved (P < .0001). Thus, combined therapy 
resulted in high treatment satisfaction and improved 
urinary symptoms in patients who were previously 
treated and dissatisfied with antimuscarinic therapy. 

Less research has been done combining behavioral 
and drug treatments for stress incontinence. A single 
study compared duloxetine alone, pelvic floor muscle 
training alone, combined duloxetine and pelvic floor 


muscle training, and placebo. Results showed that 
combined therapy was superior to either treatment 
alone. As in the case of urgency incontinence, com- 
bining treatments for stress incontinence is thought to 
improve outcomes due to the different modes of action 
of behavioral and drug therapies.” Taken together, the 
research on combining behavioral and drug treatment 
indicates that for many patients, combined therapy 
will be the best way to optimize therapeutic outcomes. 


Combining Behavioral Treatment 
with Electrical Stimulation 


Patients with very weak pelvic floor muscles often have 
difficulty identifying and using their muscles to pre- 
vent stress incontinence. Some clinicians have advo- 
cated using electrical stimulation to facilitate training 
by helping patients better identify and strengthen their 
muscles. Two studies have examined whether adding 
electrical stimulation might lead to better outcomes 
with pelvic floor muscle training. One study explored 
whether combining training with home-based, low- 
intensity electrical stimulation or clinic-based maxi- 
mal intensity electrical stimulation would yield better 
results than pelvic floor muscle training alone.®° All 
three groups demonstrated significant improvement 
in muscle strength and pad test results, but electrical 
stimulation did not produce better outcomes than pel- 
vic floor muscle exercise alone. 

Another trial examined whether adding daily home 
electrical stimulation would enhance the effectiveness 
of biofeedback-assisted behavioral training for stress 
incontinence.” Patients in the biofeedback group had 
a mean 68% reduction in the frequency of urine loss. 
Outcomes for patients who received biofeedback plus 
electrical stimulation were not significantly better 
than for those who received training without electri- 
cal stimulation. Thus, while pelvic floor muscle elec- 
trical stimulation is an effective treatment for urgency 
or stress incontinence in women,?””’ the research does 
not show that it improves outcomes over that which is 
achieved through pelvic floor muscle training alone. 


Combining Behavioral Treatments and 
Medications for Fecal Incontinence 


Although advice on diet and stool consistency is often 
part of biofeedback trials, only one trial studied the inde- 
pendent impact ofan educational intervention compared 
with biofeedback and pelvic floor muscles exercises. In 
this single-site study comparing patient teaching and 
advice on diet, medication titration, and bowel retrain- 
ing alone, and in combination with PFM exercises and/ 
or in-office or home biofeedback, 171 patients (average 
age 56 years) with “any” fecal incontinence over 50% 
of patients reported improved fecal incontinence.'* No 
statistically significant differences were detected among 
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the four groups on any of the outcome measures (diary, 
symptom questionnaire, anorectal manometry, and 
quality of life). 

In contrast, 168 men and women with severe fecal 
incontinence defined as at least one teaspoon of stool 
at least once per week were first treated with medical 
management (loperamide and/or fiber supplementa- 
tion) to improve stool consistency and education on 
healthy bowel habits for four weeks.'* This type of 
intervention with stool consistency management and 
bowel habit education resulted in improvements in 
fecal incontinence for many patients and resolution 
of incontinence for 21%. The 108 patients who did 
not report adequate relief with management for stool 
consistency and bowel habits were then randomized 
to either six weeks of pelvic floor muscle exercises plus 
biofeedback or pelvic floor muscle exercises alone. 
After three months, 76% of the biofeedback treated 
patients reported adequate relief compared with 41% 
of the pelvic floor muscle exercise only group in an 
intention-to-treat analysis. This study showed a sig- 
nificant benefit of pelvic floor muscle exercises over 
education and medical management, but biofeedback 
was more effective. 


PATIENT ADHERENCE 


It is widely accepted that the effectiveness of behav- 
ioral interventions relies on the active participation 
of an involved and motivated patient. In fact, most 
behavioral interventions can be conceptualized as 
self-management. Therefore, the greatest challenge 
for the clinician becomes how to motivate patients to 
be actively involved in their care, to follow their daily 
program consistently, and to persist for long enough 
to experience meaningful change in their symptoms. 
Progress in behavioral programs is typically gradual 
that makes compliance even more difficult for patients 
who expect immediate results. Clinically, we can opti- 
mize patient adherence by making it clear that prog- 
ress will be gradual and that it may be irregular, with 
“good” days and “bad” days. We can encourage par- 
ticipation by communicating that improvement will 
depend largely on consistent practice and use of new 
skills. Clinicians can provide support by scheduling 
follow-up appointments to maintain accountability, 
track and reinforce progress, identify and address bar- 
riers, adjust the daily regimen, encourage persistence, 
and let the patient know that she is not alone. 

Most studies provide little information about 
how adherent patients are with pelvic floor muscle 
exercise, behavioral strategies, voiding schedules, 
or other components of behavioral treatment.*®?*%? 
Measurement of adherence to behavioral protocols 
is often neglected in research, and the literature is 
sparse on methods to identify barriers and improve 


Behavioral Treatment for Pelvic Floor Dysfunction 


adherence.’ Most clinicians agree that adherence 
to a maintenance protocol is also necessary for long- 
term effectiveness. Yet, little work has been completed 
on the durability of behavioral treatments. The few 
studies of long-term outcomes are inconsistent, but 
promising in that many patients are able to sustain 
improvements in bladder control over time.®!#°:9910! 
There is clearly a need for more studies of long-term 
outcomes to understand the reasons for regression 
and to learn how the effects of treatment can be main- 
tained over a lifetime. 


POTENTIAL COMPLICATIONS 


One of the advantages of behavioral treatments is that 
they are virtually free of adverse events. Overexercise 
can lead to muscle soreness, which is reversible with rest. 


THE ROLE OF BEHAVIORAL 
THERAPY IN TREATMENT OF 
PELVIC FLOOR DYSFUNCTION 


Behavioral treatments are a diverse group of inter- 
ventions that improve symptoms of pelvic floor dys- 
function by altering bladder and bowel habits and 
teaching new skills. They have been used for decades 
to treat urinary and fecal incontinence, other lower 
urinary tract symptoms, and defecatory dysfunction 
in women of all ages. The collective literature on out- 
patient behavioral treatments has demonstrated that 
they are effective for reducing stress, urgency, and 
mixed urinary incontinence and fecal incontinence in 
most women who cooperate with training. They are 
not curative in the majority of women, but most can 
achieve significant improvements in symptoms and 
improved quality of life. Behavioral treatments do not 
usually require special equipment, but they do require 
the skill and time of a knowledgeable clinician and the 
active participation of a motivated patient. They can 
be implemented by advanced practice nurses, physical 
therapists, physicians, or other providers in outpatient 
practice. Behavioral treatments are safe and reversible, 
making them appropriate as first-line therapies for uri- 
nary and fecal incontinence and other pelvic floor dys- 
function in women. 
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Use of Graft Materials in 
Reconstructive Surgery 


David D. Rahn and Vivian W. Sung 


INTRODUCTION 


Pelvic organ prolapse (POP) and urinary inconti- 
nence are common conditions that impose substan- 
tial physical, social, and economic burdens on aging 
women. In a population of ambulatory women pre- 
senting for routine gynecologic care, 35% and 2% 
of patients had stage two and stage three prolapse, 
respectively.! The US National Health and Nutrition 
Examination Survey (NHANES) of noninstitution- 
alized women aged 20 years and greater found that 
2.9% of women reported seeing or feeling a bulge out- 
side the vagina and that 15.7% of women had at least 
moderate to severe urinary incontinence.” Further, 
the NHANES report identified that the proportion of 
women with at least one pelvic floor disorder such as 
prolapse or incontinence increased incrementally with 
age, ranging from 9.7% in women 20 to 29 years to 
49.7% in those aged 80 years or older. 

While nonsurgical interventions for incontinence 
and POP including pelvic floor muscle therapy, behav- 
ioral changes and pessaries are commonly employed, 
POP and incontinence are among the most common 
indications for surgery in postmenopausal women. In 
a seminal article, Olsen et al. estimated that the life- 
time risk of a prolapse or urinary incontinence opera- 
tion in a US health maintenance cohort was 11.1%.’ 
Later, in another health maintenance organization 
cohort, Fialkow et al. similarly identified a lifetime risk 
for surgery as 11.8%.* Estimate for surgery among a 
managed-care population in Western Australia was 
19%.° Unfortunately, the need for repeat surgical 
repair is also high with approximately 13% to 29% 


of women undergoing an additional operation within 
five years of their primary surgery.*® 

Surgeries for prolapse treatment may be catego- 
rized as obliterative or reconstructive. Obliterative 
procedures such as a colpocleisis or LeFort partial col- 
pocleisis close off the vaginal canal either completely 
or partially and elevates the pelvic viscera back into the 
pelvis; these procedures are usually reserved only for 
elderly women who are no longer sexually active and 
who are often medically compromised. An obvious 
disadvantage to these procedures is the elimination of 
the future possibility of vaginal intercourse. 

For most women with symptomatic POP, recon- 
structive surgery will be chosen as the means to cor- 
rect the prolapsed vagina while maintaining—or 
improving—sexual function and relieving associated 
pelvic floor symptoms. These reconstructive surgical 
procedures may be approached vaginally, abdominally, 
or laparoscopically, and all may utilize graft materials 
to replace or augment native tissue. National or insur- 
ance databases suggest that the preferred route for 
primary prolapse repair is vaginal, with approximately 
80% to 90% of operations performed vaginally." 
Compared with open abdominal procedures, a vaginal 
approach generally has shorter operating time, shorter 
length of admission, less patient morbidity, and less 
cost. On the other hand, traditional vaginal approaches 
to prolapse repair often have higher rates of recurrent 
prolapse than an abdominal sacral colpopexy, a mesh 
repair with an abdominal approach. Randomized tri- 
als of various anterior colporrhaphy techniques with 
and without use of mesh for repair of anterior vagi- 
nal prolapse report only a 40% to 60% success rate in 
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absence of mesh.”'° In an attempt to take advantage of 
the benefits of the vaginal route for prolapse correction 
while improving the efficacy and longevity of repair to 
more closely replicate those reported with abdominal 
routes, transvaginal use of graft materials has become 
more common in the past decade. 

This chapter will review the indications for grafted 
repairs of prolapse and stress urinary incontinence 
and will characterize the various types of graft materi- 
als used in reconstructive pelvic surgeries. While the 
efficacy and potential complications related to graft 
use will be summarized for stress urinary incontinence 
procedures and abdominal sacral colpopexies, more 
attention will be focused on the more controversial 
transvaginal placement of graft materials for prolapse 
repair. 


INDICATIONS 
Key Points 


e Efficacy of synthetic material in the abdominal repair 
of vaginal vault prolapse (sacral colpopexy) and anti- 
incontinence procedures such as the tension-free 
vaginal tape (Gynecare TVT™) is robust. 

e Inadequate evidence exists to guide the use of bio- 
logic or synthetic grafts for transvaginal prolapse 
repairs. 


The quality of evidence supporting graft use in pel- 
vic reconstructive surgery varies with the condition 
being treated, the specific surgical procedure chosen, 
and type of graft used. Efficacy of synthetic mate- 
rial in the abdominal repair of vaginal vault prolapse 
(sacral colpopexy) and anti-incontinence procedures 
such as full length midurethral slings is robust. Less 
evidence exists to guide when and in whom biologic 
or synthetic grafts should be used for transvaginal 
prolapse repairs. Some authors suggest, based on low 
quality of evidence, that contraindications to graft 
use include history of pelvic radiation or other patient 
conditions that may compromise the pelvic floor 
vascular supply, poorly controlled diabetes, severe 
vaginal atrophy, frequent or regular systemic steroid 
use, active vaginal infection, and heavy smoking. 
Common indications given in support of use of graft 
augmentation include patients with weak or subop- 
timal autologous tissue, history of connective tissue 
disorders, and history of medical conditions that may 
increase the risk of a failed repair including chronic 
obstructive pulmonary disease or chronic straining 
with bowel movements. 

Grafts are also used for reconstruction of a neova- 
gina, which may be indicated from either hereditary 


conditions or a significantly foreshortened vagina from 
previous vaginal surgeries. Typically, autologous skin 
grafts or biologic grafts are used for neovagina proce- 
dures. The use of biologic grafts for vesicovaginal and 
rectovaginal fistula repairs has also been described 
when repairing fistulas that are recurrent, related to 
previous radiotherapy or ischemic injury, large, and/or 
associated with difficult closure, or when the surgeon 
suspects there is poor tissue quality or vascularization, 
although most of the data are limited to case series 
and case reports. Finally, biologic and autologous graft 
use has also been described in reconstructive cases for 
bladder exstrophy to allow a tension-free reconstruc- 
tive closure. 


DESCRIPTION OF 
GRAFT MATERIALS 


Key Point 


e Graft materials can be classified as either biologic 
or synthetic. 


A wide variety of grafts and meshes are available to 
clinicians for use in pelvic reconstructive surgery, 
although the majority has not been evaluated with rig- 
orous randomized surgical trials. Both biologic (“nat- 
ural”) and synthetic grafts have been used successfully 
for abdominal hernia repairs, and mesh-augmented 
repairs have become the “standard of care” for ingui- 
nal hernia repairs with good evidence of superior suc- 
cess rates compared with suture repair alone. Although 
there is much information involving grafts in the sur- 
gical repair of abdominal wall hernias, there is little 
information supporting its use in pelvic reconstruc- 
tive surgery. In addition, there is very limited quanti- 
tative or comparative data to guide the selection of a 
specific graft material for pelvic reconstructive repairs, 
especially for POP. Table 22-1 presents marketed grafts 
and characteristics. 

Graft materials can be classified as either biologic or 
synthetic. The “ideal” graft should be inert, noncarcino- 
genic, nonallergenic, noninflammatory, able to be steril- 
ized, convenient, affordable, and safe as well as effective 
for improving outcomes.!' It should persist long enough 
for incorporation of the surrounding native tissue and 
resist mechanical stress or retraction. Specifically for 
POP surgery, the ideal graft would help restore normal 
anatomy and vaginal function and improve the durabil- 
ity of the repair while still allowing important properties 
of the vagina for function, including dispensability and 
flexibility. Unfortunately, no graft material yet devised 
meets all these criteria. 
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Table 22-1 Characteristics of Common Biologic and Synthetic Grafts 


Material 
Biologic grafts 


Cadaveric fascia lata 


Cadaveric dermis 


Porcine dermis 


Porcine subintestinal 
submucosa (SIS) 


Bovine pericardium 


Bovine dermis 


Synthetic meshes 
Absorbable 
Polyglycolic acid 
Polyglactin 910 
Nonabsorbable 


Polypropylene 


Polyester 


Polytetrafluoroethylene 


Brand 


Suspend 
Tutoplast 


FasLata 
Alloderm 


Repliform 


Bard Dermal 
Allograft 


Pelvicol 
Acellular 


Collagen Matrix 


PelviSoft 
Acellular 
Collagen 
BioMesh 


FortaGen 


Biodesign 
Surgisis 


Veritas 


Xenform Soft 
Tissue Repair 
Matrix 


Dexon 
Vicryl 


Marlex 
Gynemesh PS 
Polyform 
Surgipro 
Mersilene 


Gore-Tex 


Company 


Coloplast Manufacturing, US 
LLC, North Mankato, MN 


C.R. Bard, Covington, GA 


LifeCell Corporation, 
Branchburg, NJ 


Boston Scientific, Natick, MA 
C.R. Bard, Murray Hill, NJ 


C.R. Bard, Murray Hill, NJ 


C.R. Bard, Murray Hill, NJ 


Organogenesis, Canton, MA 


Cook, Urological Inc, 
Bloomington, IN 


Synovis Surgical Innovations, 
St. Paul, MN 


Boston Scientific, Natick, MA 


Syneture/Covidien, Norwalk, CT 
Ethicon, Somerville, NJ 


Davol/Bard, Cranston, RI 
Ethicon, Somerville, NJ 

Boston Scientific, Natick, MA 
Syneture/Covidien, Norwalk, CT 
Ethicon, Somerville, NJ 


WL Gore, Flagstaff, AZ 


Composite grafts (mixed absorbable and nonabsorbable) 


Poliglecaprone + 
polypropylene 


Polypropylene + 
porcine collagen 


Ultrapro 


Pelvitex 


Ethicon, Somerville, NJ 


C.R. Bard, Covington, GA 


Comments 


y-Irradiated 
Solvent dehydrated 


y-Irradiated 
Freeze-dried 


Freeze-dried 


Cryopreserved 


y-Irradiated 
Freeze-dried 


y-Irradiated 
Cross-linked 


y-Irradiated 
Cross-linked 


y-Irradiated 
Cross-linked 


Solvent dehydrated 
Freeze-dried 
Non-cross-linked 


Non-cross-linked 


Non-cross-linked 


Multifilament 
Multifilament woven or knitted 


Type |, monofilament 

Type |, monofilament 

Type |, monofilament, knitted 
Type Ill, monofilament, knitted 


Type Ill, multifilament, woven 
Dacron 


Type II, multifilament 


Type l, multifilament, knitted 


Type | + biologic 
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Biologic Grafts 
Key Point 


e Biologic grafts are classified into three subgroups: 
autografts, allografts, and xenografts. 


Biologic grafts may be of human or animal origin. 
Theoretical advantages of biologic grafts over syn- 
thetic meshes may include in vivo tissue remodeling, 
which in turn is thought to lead to reduced erosion 
rates. This occurs because the biologic grafts are of 
histologic similarity to the native tissues in which they 
are placed. Potential limitations include limited sup- 
ply, cost, inconsistent tissue strength, and potential 
concern of transmission of infectious diseases from the 
host/donor to recipient. In addition, tissue processing 
of the graft may impact the tensile strength and ulti- 
mate efficacy. Biologic grafts may be preferred over 
synthetic grafts in women at higher risk for erosion 
including those with severe vaginal atrophy, history 
of local radiation, immunosuppression, or history of 
prior synthetic graft erosion. 

Biologic grafts are classified into three subgroups: 
autografts, allografts, and xenografts. Autografts, or 
grafts derived from another site in the body from the 
same individual, include fascia lata, rectus fascia, or 
skin grafts. Autografts require intraoperative harvesting 
that increases operative time and perioperative morbid- 
ity. They can also be associated with incisional hernia 
and poor cosmesis at the harvesting site. Typically, no 
processing is required. Because the graft is well incor- 
porated into the native tissues, foreign body reaction 
is less likely, but the durability and long-term efficacy 
may be limited because the graft is eventually replaced 
with the patient’s own connective tissue. 

Allografts are tissues transplanted from one individ- 
ual to another of the same species with a different geno- 
type. They are designed to provide a scaffold of acellular 
material consisting mainly of proteins, collagen, elastin, 
and other growth factors to facilitate the infiltration and 
subsequent replacement of the graft tissue with regen- 
erated functional host tissue. Examples of allografts 
include dura matter, cadaveric rectus sheath, or fascia 
lata. Donors are serologically screened for transmissible 
infectious organisms prior to allograft harvest, and graft 
specimens require preparation to decrease graft anti- 
genicity and potential disease transmission. The risk of 
HIV transmission from allografts has been estimated 
at one in 1.67 million and there have been no reported 
cases of transmission in the literature.!? Preparation 
techniques include ethanol extraction, high-pressure 
agitation, freeze-drying (lyophilization), and gamma 
irradiation. When processed by ethanol extraction, 


dermis and cadaveric fascia have shown similar tensile 
properties to fresh, unprocessed tissue.'? Studies sug- 
gest that freeze-drying is associated with weakened graft 
materials and higher failures than solvent-dehydrated 
fascia. Cross-linking is another preparation technique 
but may be associated with encapsulation. 

Xenografts are tissues harvested from one species 
and transplanted into a different species. Similar to 
allografts, they are designed to provide a scaffold to 
facilitate host tissue regeneration and require tissue 
processing using similar methods. Examples include 
porcine dermis, porcine small intestine submucosa, 
bovine pericardium, and bovine dermis. Xenografts 
are commonly cross-linked to delay reabsorption after 
implantation. Cross-linking is thought to increase the 
success of graft augmentation procedures, although 
data are lacking to support this. In summary, there is 
wide variation in the nature of biologic graft materials 
and their processing; the clinical impact of this vari- 
ability is unclear. 


Synthetic Meshes 
Key Point 


e Synthetic meshes can be absorbable or nonab- 
sorbable. 


Similar to biologic grafts, there are a variety of synthetic 
mesh materials with different characteristics, including 
composition (monofilament vs multifilament), flexibil- 
ity, pore size, surface properties (coated vs noncoated), 
and architecture (knit vs woven). Theoretical advantages 
of synthetic meshes over biologic grafts include the lack 
of potential infectious disease transmission, higher ten- 
sile strength, and availability. Synthetic meshes do not 
require harvesting, decreasing operative risks. 

Synthetic meshes can be absorbable or nonabsorb- 
able. Absorbable implants promote fibroblast activity 
and have a lower risk of erosion or infection com- 
pared with nonabsorbable meshes. Examples of these 
include polyglycolic acid and polyglactin 910. Once 
implanted, mesh absorption begins with macrophage 
activation and recycling of by-products into new col- 
lagen fibers.'* Similar to biologics, a theoretical dis- 
advantage of absorbable meshes is that there is loss in 
tensile strength over time, potentially leading to a less 
durable repair. 

Nonabsorbable synthetic meshes have the theo- 
retical advantage of permanency at the expense of 
increased risks of infection, erosion into surrounding 
viscera, vaginal exposure, and pain. They are com- 
monly classified based on pore size and filamentous 
nature. Meshes of pore size greater than 75 um are 
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considered macroporous, whereas those less than 
10 um are considered microporous. Pore size is impor- 
tant because it determines which cells can enter the 
mesh and thus determines the risk of mesh infection 
and fibrous ingrowth. For example, most bacteria 
are less than 1 um in diameter, whereas macrophage 
and granulocytes are greater than 10 um in diameter. 
Studies suggest that in order to allow entry of impor- 
tant fibroblasts, macrophages, blood vessels, and col- 
lagen fibers, pore size needs to be 75 um or greater. 

The filamentous nature of the mesh is also impor- 
tant. Synthetic meshes are composed of monofilament 
or multifilament materials. Multifilament materi- 
als have interstices within the filamentous fibers that 
are less than 10 um. In theory, these spaces are large 
enough for bacteria to traverse, but would prevent host 
immune cells to penetrate, forming a favorable environ- 
ment for bacterial colonization and possible infection. 

Based on pore size and filamentous nature, nonab- 
sorbable synthetic meshes are classified as types I to IV 
(Figure 22-1)" as follows: 


e Type I: macroporous and monofilamentous (eg, 
polypropylene): 

— Theoretically, the best type of implant for recon- 
structive pelvic surgery as it allows infiltration of 
host immune cells 

e ‘Type II: microporous in at least one of three dimen- 
sions and multifilament (eg, expanded polytetra- 
fluoroethylene): 

— Greater foreign body reaction and erosion due to 
smaller pore size 

e ‘Type III: macroporous with microporous and mul- 
tifilamentous components (eg, polyester): 

— Greater foreign body reaction and erosion due to 
smaller pore size 

e Type IV: submicronic (pore size <1 um): 

— Not currently used for reconstructive pelvic 

surgery 


Many varieties of meshes are available, all with 
purported advantages of decreased mesh burden by 
manufacturers, although in vivo and ex vivo scientific 
evidence is scarce. One study compared tensile testing 
of five currently available full-length synthetic non- 
absorbable meshes marketed for prolapse repair and 
reported that newer generation meshes were less stiff 
but had irreversible deformation at significantly lower 
loads.'° The impact of ex vivo tensile strength and 
mesh properties on clinical outcomes remains unclear. 


Composite Meshes 


Composite meshes are meshes that have two dis- 
tinct surfaces, which can include synthetic and 


biologic components, or two different synthetic com- 
ponents. There is even less evidence regarding the 
utility of composite meshes in pelvic reconstructive 
procedures. 


Approval and Clearance 
Process for Grafts in Pelvic 
Reconstructive Surgery 


An understanding of the availability, usefulness, and 
utility of grafts in pelvic reconstructive surgery would 
not be complete without a discussion about the 
approval and clearance process required for new medi- 
cal devices. In the United States, the Food and Drug 
Administration (FDA) oversees drugs and medical 
devices as well as foods, vaccines, biologic products, 
cosmetics, radiation-emitting products, tobacco prod- 
ucts, and animal and veterinary products. The FDA’s 
Center for Devices and Radiologic Health (CDRH) 
is responsible for regulating firms that manufacture, 
repackage, relabel, and/or import medical devices sold 
in the United States. 

The majority of medical devices are not “FDA 
approved”; rather they are “FDA cleared” through the 
510(k) clearance process, also known as premarket 
notification process. Through this process the device is 
found to be equivalent to a predicate device, and pre- 
market testing is not required. Thus, many of the grafts 
available on the market for the treatment of prolapse 
and incontinence were cleared for use in this manner 
and were not tested in humans prior to marketing. 
This clearance process was created to support innova- 
tion and is much less costly than the approval process 
for devices. !!8 

Specifically for grafts in pelvic reconstructive sur- 
gery, the majority of currently available grafts can be 
linked back through the 510(k) clearance process to the 
predicate device, the ProteGen® sling. The ProteGen® 
sling was cleared through the 510(k) in 1997, claiming 
substantial equivalence to three marketed grafts previ- 
ously cleared for abdominal hernia repairs. There were 
no independent animal or human testing or efficacy 
data for the ProteGen® sling and the material had not 
previously been used for urologic procedures. Over 
300 adverse events were reported after the first year 
and in January 1999, and the product was recalled and 
removed from the market. However, the subsequent 
grafts that were cleared based on this predicate device 
were not impacted based on this recall and remain on 
the market. 

In 2011, secondary to increased voluntary report- 
ing to the FDA regarding adverse events associated 
with the use of graft materials in the treatment of 
POP and urinary incontinence, the FDA held an 
advisory panel meeting. The outcome of the meeting 
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FIGURE 22-1 Photomicrograph of different types of surgical mesh. A. Marlex (type I). B. Mersilene (type Ill). C. Prolene 
(type |). D. Gore-Tex (type ll). E. Gynemesh-PS (type |). F. Intravaginal slingplasty (IVS) mesh. (Used with permission 


from Ref.'5) 


resulted in the reclassification of grafts used for vagi- 
nal treatment of prolapse so that they require clinical 
data regarding their safety and efficacy, and currently 
marketed products have a limited time period to pro- 
vide postmarket data regarding the safety and efficacy. 
For first-generation full length midurethral slings, the 
panel felt that there were adequate data supporting 


their use and that these devices need not be reclassi- 
fied, and that future devices can use them as a predi- 
cate. This represents a radical change in the way new 
products will be introduced to the market for the care 
of patients and will hopefully lead to fewer complica- 
tions and better data regarding their use without sti- 
fling innovation. 
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PATIENT ADHERENCE 


Numerous factors determine whether graft materi- 
als will successfully be incorporated into host tissue 
rather than give way to symptomatic erosions or per- 
sistent granulation tissue in the vaginal canal. As out- 
lined above, many characteristics inherent to the graft 
material are keys to allowing successful ingrowth of 
host fibroblasts, collagen formation, and ultimately 
neovascularization and include pore size (macropo- 
rous vs microporous) and multifilament compared 
with monofilament mesh and other factors including 
low density versus high density, pore depth, surface 
area, rigidity, elasticity, shrinkage, weight, brittleness, 
encapsulation, “wicking,” and presence of toxic poly- 
propylene compounds.’° Surgical technique also plays 
a role with many surgeons citing the importance of 
depth of mesh implantation relative to the fibromuscu- 
lar layer of the vaginal wall and meticulous hemostasis 
to avoid subsequent hematomas and local infection. 
Finally, different responses from different hosts (“high 
responders” or “low responders”) will influence suc- 
cessful graft incorporation.'® 

Immunologic and inflammatory responses to graft 
materials vary. Animal studies support that biologic 
and synthetic grafts evoke different foreign body 
responses in the vagina.” Biologic grafts generally 
induce a T-helper type 2 humoral immune response, 
corresponding to a graft acceptance-type reaction in 
transplant patients.”’ Synthetic grafts activate leuko- 
cytes and generate a cytokine profile largely consisting 
of tumor necrosis factor (TNF)-, interferon (IFN)-y, 
and interleukin-12 (IL-12), best classified as a T-helper 
type 1 response. 

The normal tissue response by a patient to a sur- 
gical incision is acute inflammation. Within 24 hours 
of surgery, immature fibroblasts arrive at the site and 
secrete collagen and proteoglycans. In the first two 
postoperative weeks, type III collagen is the princi- 
pal collagen type found, but this is gradually replaced 
by stronger type I collagen as the scar tissue matures. 
The addition of graft material will alter this natural 
healing occurring in the extracellular matrix; the time 
sequence of the histologic response to graft materials 
can be described in four stages:”* stage one occurs in 
the first seven days and includes intense inflammation 
with infiltration of capillaries, granular tissue, and giant 
cells; stage two occurs after 14 days when granular tis- 
sue persists and the number of giant cells increases; 
stage three occurs after 28 days when the acute phase 
reaction ends and histiocytes and giant cells predomi- 
nate; stage four begins with the presence of giant cells 
and dense fibrous tissue on the external surface of the 
implant. Collagen deposition and tissue integration 
then characterize wound healing. If encapsulation of 
the graft occurs with fibrous tissue, this can lead to 


hardening, shrinkage, and erosion that may lead to 
healing complications and poor functional outcomes. 

Type I large-pore, monofilamentous, low-density 
polypropylene meshes have been identified among syn- 
thetic graft materials as preferable for avoiding infec- 
tion/bacterial colonization, allowing tissue ingrowth, 
and avoiding degradation. Nonetheless, even polypro- 
pylene is not inert within the human body. For exam- 
ple, some of these meshes are subjected to heat in their 
manufacturing. Heat may degrade the surface of the 
polypropylene allowing release of fragments and toxic 
mesh materials, which would be expected to increase 
the foreign body inflammatory reaction. Macrophages 
arrive and secrete acidic compounds such as hydrogen 
peroxide and hypochlorous acid leading to oxidation 
of the mesh material.” In some hosts, an allergic reac- 
tion to these foreign particles may cause a true autoim- 
mune rejection of the mesh. Similarly, it appears some 
patients are “high responders” while others are “low 
responders” with respect to formation of fibrous tissue 
and inflammatory reactivity when stimulated by the 
presence of mesh material in vivo.'° 


EFFICACY 


Surgery for Stress Incontinence 


Sling surgeries for correction of stress urinary inconti- 
nence have long used graft materials, and the best evi- 
dence for use of both biologic and synthetic implants 
is in these procedures. 

Classically, stress urinary incontinence is believed 
to occur when there is hypermobility of the bladder 
neck. Retropubic surgeries such as the Marshall- 
Marchetti-Krantz (MMK) procedure and the Burch 
colposuspension work by suspending and stabilizing 
the anterior vaginal wall—and thus the bladder neck 
and proximal urethra—in a retropubic position so that 
the urethra may compress against a stable suburethral 
layer during increases in intra-abdominal pressure 
(Figure 22-2).7* These procedures work best when the 
urethral sphincter is able to maintain a watertight seal 
at rest. When this is not the case, such as with intrinsic 
sphincteric deficiency, other more obstructive opera- 
tions (ie, the pubovaginal slings) yield better long- 
term results.” Historically, sling procedures placed at 
the bladder neck are also used in patients with more 
severe stress incontinence or who have had prior surgi- 
cal failures (Figure 22-3).?° Various types of graft mate- 
rials have been used for slings including allografts, 
xenografts, and nonabsorbable grafts, but the most 
commonly described implants are either autologous 
fascia lata of the thigh or rectus fascia. 

In 2007, Albo et al. published a large randomized 
controlled trial of 655 women with stress incontinence 
assigned to pubovaginal sling using autologous rectus 
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FIGURE 22-2 Burch colposuspension. Sutures are placed 
2 cm lateral to the urethrovesical junction and proximal 
third of the urethra and anchored to the nearest point of 
the ipsilateral iliopectineal ligament. This elevates and sta- 
bilizes the urethra. (Used with permission from Ref.?4) 


fascia or a Burch colposuspension. At 24 months, 
using a strict definition for “cure” (negative pad test, 
no incontinence on a three-day diary, negative cough 
and Valsalva stress tests, no self-reported symptoms, 


id 


FIGURE 22-3 Pubovaginal sling procedure. A strip of 
autologous fascia has been harvested from either the rec- 
tus fascia or fascia lata and is tunneled beneath the proxi- 
mal urethra, behind the pubic symphysis, and through the 
retropubic space. (Used with permission from Ref.%) 


and no retreatments), overall success rates were higher 
for the women who received the pubovaginal sling 
than for those who underwent the Burch procedure 
(47% vs 38%, P = .01, respectively). Considering 
cure specific to stress incontinence, the sling was still 
superior: 66% versus 49%, P < .001. However, there 
were more adverse events associated with the slings 
that included urinary tract infections, difficulty void- 
ing, and postoperative urge incontinence.” The cure 
rates reported in this trial were not inconsistent with 
other available literature. Pubovaginal slings are com- 
monly used as salvage procedures in women who have 
already failed other anti-incontinence procedures and 
the literature reports objective ten-year cure rates 
ranging from 55% to 70%.” When used as the pri- 
mary procedure for incontinence, the continence rate 
is reported as 94%.” 

The Tension-Free Vaginal Tape (TVT) was intro- 
duced by Petros and Ulmsten in 1990. With this 
operation came the two new concepts of placement 
of a synthetic graft material at the mzd-urethra and 
placement without tension. The surgery was designed 
based on the concept that continence is maintained 
at the midurethra and that the sling would recreate or 
reinforce the pubourethral ligaments and reinforce the 
suburethral “vaginal hammock.” Importantly, this pro- 
cedure can be performed as a primary procedure for 
patients with urethral hypermobility with or without 
intrinsic sphincteric deficiency in an ambulatory set- 
ting. Stainless steel needles are used to pass a 1-cm wide 
piece of polypropylene mesh from a vaginal incision 
at the level of the midurethra through the retropubic 
space on either side of the urethra” (Figure 22-4A).?! 
A large multicenter trial by Nilsson et al. has reported 
on the 11-year data for efficacy of the TVT: approxi- 
mately 90% of the women treated were still objectively 
cured at the last follow-up appointment without any 
significant late-onset adverse events.” 

Since the TVT was introduced, other manufactur- 
ers have developed competing “top-down” approaches 
using a similar mesh material strip. Besides these retro- 
pubic approaches, there are also transobturator tapes 
(TOT).The TOT may be performed from either “out- 
to-in” or “in-to-out” approaches (Figure 22-4B).*! 
Multiple randomized controlled trials have compared 
various retropubic with transobturator midurethral 
slings; in a summary by Novara et al., they report that 
overall and subjective continence rates were overlap- 
ping for the two procedures while the retropubic route 
had higher objective continence, especially when com- 
paring the TVT with the in-to-out TOT (but not com- 
pared with the out-to-in TOT). An analysis of four 
randomized controlled trials comparing retropubic 
or transobturator midurethral slings with autologous 
pubovaginal slings describes similar efficacy in terms 
of overall and subjective continence rates.” 
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FIGURE 22-4 Midurethral sling procedures. A. Tension-free vaginal tape: the polypropylene mesh is placed beneath 
the midurethra, and it travels behind the pubic bone through the retropubic space. B. Transobturator tape: using a heli- 
cal needle, the sling material is passed through one obturator foramen, under the midurethra, and pulled through the 
contralateral obturator foramen. (Used with permission from Ref.*") 


Surgery for Prolapse: 
Abdominal Sacral Colpopexy 


Like the various sling surgeries for incontinence, there 
is a long history of using graft materials for prolapse 
correction. The abdominal sacral colpopexy is often 
regarded as the “gold standard” technique for sus- 
pending the vaginal apex (Figure 22-5);** variations in 
this procedure include sacrocervicopexy and sacrohys- 
teropexy by either laparotomy or laparoscopy. A com- 
prehensive review of 98 sacral colpopexy studies found 
follow-up durations ranging from six months to three 
years; success rate, defined as lack of apical prolapse 
postoperatively, ranged from 78% to 100%.” When 
comparing success rates of traditional abdominal ver- 
sus robotic sacral colpopexy—at least for short-term 
six-week outcomes—both were effective; POP-Q point 
C was slightly better in the robotic group (—9 vs —8, 
P= .008).*° 

Culligan et al. specifically examined the types of 
graft material used in abdominal sacral colpopexy. One 
hundred patients were randomized to receive either 
cadaveric fascia lata or polypropylene synthetic mesh 
and followed for one year postoperatively. There was a 
significantly higher rate of objective cure (no POP-Q 
point at stage two or greater) in the mesh group (91%) 
compared with the fascia group (68%), P = .007.*’ 
The five-year results from this same study show simi- 
lar anatomic success rates: 93% for mesh and 62% for 
fascia.*® 


FIGURE 22-5 Abdominal sacral colpopexy. While a stent 
elevates the vaginal apex, anterior and posterior sheets of 
mesh material have been affixed to the anterior and pos- 
terior walls of the vagina. These will be anchored to the 
anterior longitudinal ligament overlying the sacrum (S1-S4). 
(Used with permission from Ref.**) 
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Transvaginal Graft Use 


The wide variety of treatments available for prolapse, 
including the emergence of multiple “mesh kits” 
over the past decade, points to the lack of consensus 
as to the optimal means of correcting vaginal wall 
prolapse. Grafts (both biologic and synthetic mate- 
rials) are designed to replace or reinforce damaged 
vaginal tissue, and their augmentation of traditional 
anterior or posterior colporrhaphies or as a minimally 
invasive means of correcting apical descent makes 
intuitive sense to surgeons. Efficacy of these surger- 
ies may be measured by objective means such as peri- 
operative measures (operating time, blood loss, etc) 
and anatomic results and by a number of subjective 
end points: patient satisfaction, perceived improve- 
ment in prolapse symptoms, prolapse-specific 
improvements in quality of life, and improvements in 
associated symptoms (bladder, bowel, sexual prob- 
lems). One means of categorizing these procedures 
is by anatomic compartments (anterior, posterior, 
and apical) and comparing graft use with tradi- 
tional procedures for correction of prolapse in those 
spaces. 


Anterior Compartment— 
Absorbable Materials 


Two studies have compared traditional varieties of 
anterior colporrhaphies with the same procedure aug- 
mented by an absorbable synthetic polyglactin mesh 
(Vicryl).®!° When these two studies were entered into 
a meta-analysis, the risk of recurrent anterior pro- 
lapse (ie, objective failure) was marginally higher for 
patients receiving traditional repair alone, relative risk 
1.39 [95% CI: 1.02, 1.90].® Similarly, a study com- 
paring use of anterior colporrhaphy alone with the 
same repair augmented by biologic porcine dermis 
(Pelvicol) indicated higher failure with the no-graft 
group: RR 2.08 [1.00, 4.30].*° Failure (defined as 
POP-Q point Ba at —1 or greater) occurred at one year 
in 7/98 Pelvicol patients and in 20/103 of the no-graft 
group, P = .019. On the other hand, a similar study 
of biologic graft except using cadaveric fascia lata 
(Tutoplast) found no significant difference in objec- 
tive/anatomic failures between the patient groups.*° 
Two randomized controlled trials comparing bio- 
logic porcine dermis grafts with synthetic permanent 
polypropylene did not find significant differences in 
success and failure rates between groups.*)*? Natale 
et al.*! studied women presenting with recurrent cys- 
toceles while Cervigni et al. were studying women 
undergoing primary prolapse repairs. In general, most 
of these studies of absorbable graft materials had lim- 
ited information on subjective or functional patient 
outcomes. 


Anterior Compartment— 
Permanent Materials 


Maher et al. completed a meta-analysis of three ran- 
domized controlled trials that compared traditional 
anterior colporrhaphy with a repair with an inlay of 
polypropylene mesh, although data from one of these 
studies were extracted from an abstract as opposed to 
a final publication. Overall, mesh augmentation was 
superior in reducing anterior compartment prolapse 
recurrence compared with native tissue repair: RR 2.14 
[1.23—-3.74].8 However, there were no differences in 
subjective outcomes, quality of life data, de novo dyspa- 
reunia, stress incontinence, or reoperation rates for pro- 
lapse or incontinence. The systematic review by Sung 
et al. also identified lower recurrence (ie, stage two or 
greater by POP-Q at one year) using synthetic poly- 
propylene mesh: 7/104 recurrences with mesh com- 
pared with 37/96 for no graft, P < .001.* The study 
by Hiltunen et al. also reported on subjective efficacy 
including sensations of pelvic pressure, vaginal bulging, 
and difficulty with bladder emptying; no differences 
in these outcomes were found between mesh and no- 
mesh groups. The review by Maher et al. also identifies 
that both self-styled and commercial kits with transob- 
turator armed polypropylene meshes had a lower rate 
of recurrent prolapse compared with traditional colpor- 
rhaphy: RR 3.55 [2.29-5.51]. However, there was sub- 
stantial variation in concomitant surgeries performed, 
so these data need to be interpreted with caution. 


Posterior Compartment— 
Absorbable Materials 


One of the studies mentioned above using absorbable 
synthetic polyglactin (Vicryl) mesh also reported on 
graft use in the posterior compartment.'° Here, recto- 
cele recurrence occurred equally with and without mesh 
augmentation with three patients in each group (total 
n= 132) developing recurrent prolapse to the hymen but 
none beyond the hymen, P= .96. Symptomatic and sub- 
jective outcomes were not reported. One study random- 
ized women undergoing transvaginal rectocele repair to 
traditional colporrhaphy (n = 37) versus site-specific pos- 
terior repair (n = 37) to site-specific repair augmented 
with biologic porcine small intestinal submucosa (n = 32, 
FortaGen). One year postoperatively, the patients who 
had the graft augmentation had a higher failure rate 
Ge, POP-Q point Bp —2 or greater) (12/26, 46%) than 
those who had either the traditional repair (4/28, 14%) 
or site-specific repair (6/27, 22%), P= .02.% While these 
anatomic differences were significant, symptomatic out- 
comes were similar across the three groups; there were no 
differences in prolapse symptoms and all had improve- 
ments in the colorectal and urinary-specific scales of 
quality of life on the Pelvic Floor Distress Inventory. 


Chapter 22 


No robust clinical trials have studied permanent 
mesh or graft materials in the posterior compartment. 


Apical Compartment 


Few rigorous randomized controlled trials using 
transvaginal mesh to address the vaginal apex have 
been conducted. In 2010, Iglesia et al. published their 
three-month outcomes of a comparison of Prolift 
polypropylene mesh for stage two to four anterior 
and/or apical prolapse versus traditional uterosac- 
ral ligament suspension and anterior colporrhaphy. 
Prolapse recurrence, defined as stage two or greater 
prolapse of any compartment, occurred in 19 of 32 
(59.4%) of the mesh patients and in 24 of 33 (72.7%) 
of nonmesh patients, P= .28. However, overall patient 
satisfaction and subjective resolution of bulge symp- 
toms was very good in both groups. The study was 
halted early due to a high vaginal erosion rate.*° The 
poorer objective cure rates reported in this trial stands 
in contrast to estimates of surgical success taken from 
large case series and prospective cohorts of the vari- 
ous “mesh kits.” A systematic review that included 
two such series and six conference abstracts reported 
that Apogee (which addresses apical and posterior 
vaginal wall prolapse) had a mean objective “success” 
rate (variably defined) of 95% (range 81%-100%) 
with a mean follow-up of 26 weeks (10-56 weeks).* 
Similarly, posterior and total Prolift procedures were 
designed to address the vaginal apex. In the same 
review, eight articles and five conference abstracts 
were identified and summarized: mean objective suc- 
cess rate was 87% (75%—94%) with mean follow-up 
of 30 weeks (range 12—52 weeks). 


POTENTIAL COMPLICATIONS 


Surgery for Stress Incontinence 


While the pubovaginal slings are time-honored pro- 
cedures, they are not minimally invasive. Harvesting 
autologous material from either the rectus or fascia 
lata introduces the possibilities of increased pain, heal- 
ing time, and bleeding. The pubovaginal slings come 
with a risk of de novo storage symptoms (3%—23%) 
and voiding dysfunction in up to 11% with 1.5% to 
7.8% requiring long-term self-catheterization.?* An 
analysis of four randomized controlled trials compar- 
ing retropubic or transobturator midurethral slings 
with autologous pubovaginal slings describes fewer 
bladder perforations with the pubovaginal sling, simi- 
lar rates of pelvic hematomas and voiding lower uri- 
nary tract symptoms, and significantly higher rates of 
lower urinary tract storage symptoms and reoperation 
with the pubovaginal slings.” 


FIGURE 22-6 Mesh erosion into urethral lumen after 
retropubic midurethral sling procedure. (Photo courtesy 
of Dr Joseph Schaffer.) 


Comparing retropubic with transobturator midure- 
thral slings, a summary of 23 randomized controlled 
trials found, not surprisingly, that bladder or vaginal 
wall perforations occur more commonly with the retro- 
pubic slings (4.9%) than with the transobturator slings 
(1.6%). While uncommon, urethral injury or erosion 
can occur with either route of surgery (Figure 22-6). 
Pelvic hematomas are also significantly more common 
in the retropubic than in the transobturator slings 
(1.8% vs 0.4%, respectively). If one includes studies 
that used the ObTape, which was removed from mar- 
ket due to high vaginal erosion rates, overall erosions 
were more common in the transobturator procedures 
(2.6% vs 1.6%). The need for postoperative catheter- 
ization or intermittent self-catheterization (approxi- 
mately 5%-6%), reoperation rates (approximately 
5%—5.7%), and postoperative urinary tract infections 
(approximately 7.5%) was similar for both routes of 
surgery. Lower urinary tract storage symptoms were 
significantly higher in the retropubic compared with 
transobturator procedures (12.0% vs 9.6%, respec- 
tively) while voiding lower urinary tract symptoms 
appeared no different (approximately 7.4%—10.5%).”? 
Case reports and case series describe some very rare 
complications such as bowel, vascular, and nerve inju- 
ries, necrotizing fasciitis, ischiorectal abscess, urethro- 
vaginal fistulas, sepsis, and patient deaths after both 
retropubic and transobturator sling procedures. 


Surgery for Prolapse: 
Abdominal Sacral Colpopexy 


In a 2009 systematic review of 52 studies involving 
sacral colpopexy, the most common adverse events 
included pain (2.3%), mesh erosion (2.2%), visceral 
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injury (1.7%), and wound complications (1.5%). 
Complications of pulmonary emboli and deep vein 
thromboses were reported more frequently in these 
colpopexy studies (0.3%, 95% confidence interval 
0.1%-0.4%) compared with either traditional vagi- 
nal apical repair procedures (0.1%, 0.1%-0.2%) or 
transvaginal mesh procedures (0.0%, 0%-0.1%). 
Reoperation for failed repair was 2.3% (1.9%-2.7%), 
and total reoperation rate—for either complications or 
failed repair—was 7.1% (6.4%-7.8%).® This is simi- 
lar to the review of the sacral colpopexy by Nygaard 
et al.,*? which reports a median 4.4% reoperation rate 
(range 0%-19.2%) for recurrent prolapse. Nygaard 
also reported a median urinary tract infection rate of 
10.9% (range 2.5%-—25.9%), hemorrhage or transfu- 
sion (or both) in 4.4% (0.18%-16.9%), cystotomy in 
3.1% (0.4%-15.8%), and enterotomy or proctotomy 
in 1.6% (0.4%—2.5%). While dyspareunia and other 
sexual dysfunction is possibly attributable to graft use 
in this procedure, in general, these complications are 
underreported, and Nygaard’s review points to sev- 
eral reports of improved sexual function after sacral 
colpopexy. 

Specific to use of graft materials, the overall rate 
of mesh erosion was 3.4%; there were 0 (of 88) cases 
of erosion using autologous or cadaveric fascia, one 
of 211 (0.5%) with polypropylene, 25 of 811 (3.1%) 
with polyethylene terephthalate (Mersilene, Johnson 
& Johnson) (Figure 22-7), 12 of 350 (3.4%) with 
Gore-Tex (WL Gore and Associates, Inc, Flagstaff, 
AZ) (Figure 22-8), six of 119 (5.5%) with Teflon 
(DuPont), and 20 of 402 (5.0%) with polyethylene 
(Marlex, Phillips Sumika Polypropylene Co, Houston, 
TX). Comparing robotic versus open techniques for 
sacral colpopexy, the robotic approach was associated 


FIGURE 22-7 Extrusion of polyethylene terephthalate 
(Mersilene, Johnson & Johnson) mesh into the vagina. 
(Photo courtesy of Dr Joseph Schaffer.) 
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FIGURE 22-8 Extrusion of Gore-Tex (WL Gore and 
Associates, Inc, Flagstaff, AZ) mesh into the vagina. 
(Used with permission from Ref.*®) 


with less blood loss, longer total operative time, shorter 
length of stay, and a higher incidence of postoperative 
fever (4.1% vs 0.0%, P= .04).*° 


Transvaginal Graft Use 


As indicated above, many of the available transvaginal 
procedures for prolapse that incorporate graft mate- 
rials lead to improvements in objective measures of 
anatomic descent; subjective outcomes are less often 
reported but generally are not significantly different 
than their traditional prolapse surgery counterparts 
not using grafts. Of course, one must balance ana- 
tomic and subjective efficacy with the potential risks 
associated with graft use. These complications may be 
categorized according to the anatomic compartment 
being addressed surgically, although some complica- 
tions are not specific to any one compartment and are 
described separately below. 
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Anterior Compartment— 
Absorbable Materials 


In general, using absorbable, as opposed to permanent, 
graft materials tends to minimize risk of complica- 
tions specifically due to the presence of graft material. 
However, in the study of traditional anterior colpor- 
rhaphies compared with a similar repair with polygla- 
ctin (Vicryl) mesh, Weber et al. reported graft erosions 
in 3.8%.° Bleeding complications such as transfu- 
sion, hematoma, and hemorrhage ranged from 0% 
to 3%.” Interestingly, operative site infections were 
more commonly reported with biologic grafts than for 
synthetic materials, but this was quite variable: from 
0%* to 18.4% in a retrospective study reporting on 
multiple mesh types, mostly biologic,” whereas these 
infections were reported in 1% of patients for a ran- 
domized trial involving synthetic mesh use in the ante- 
rior compartment.** While dyspareunia is a concern 
after prolapse repair, for both absorbable synthetic and 
biologic meshes, one year after surgery there were no 
differences in dyspareunia rates.'°*° 


Anterior Compartment— 
Permanent Materials 


Using data solely from randomized controlled trials of 
synthetic permanent mesh placed in the anterior vagi- 
nal compartment, mesh erosions are reported in an 
average of 10.3% (30/292) of women.® Hiltunen et al., 
however, reported a 17.3% graft erosion rate. As is 
noted below, mesh erosions commonly require repeat 
operation to excise the region of exposed material. 
More serious complications such as visceral injuries to 
the bladder or rectum or vaginal perforations or lacer- 
ations are rare and may occur either with absorbable/ 
biologic materials or with permanent mesh materials. 
Hiltunen et al. reported a 1% rate of lower urinary 
tract injury. In the same study, urinary tract infections 
occurred in 8% of patients; there was no difference 
in dyspareunia rates between the two groups one year 
after surgery.“ The review by Maher et al. identified a 
significantly higher blood loss with placement of tran- 
sobturator armed polypropylene mesh compared with 
traditional anterior colporrhaphy.® 


Posterior Compartment— 
Absorbable Materials 


Considering the relevant randomized controlled trials, 
the study of synthetic absorbable mesh in the poste- 
rior compartment for rectocele repair had no reported 
mesh erosions.'° The report of FortaGen augmenta- 
tion of the posterior compartment by Paraiso et al. also 
identified no graft exposures. For the same study, no 
complications occurred significantly more frequently 
in the graft group, including visceral injury (3.2%), 


infection (10%), urinary tract infection (19%), recto- 
vaginal hematoma (3.2%), or urinary tract infection 
(19%). Operating on the posterior vaginal wall raises 
the concern of possible worsening or de novo dyspa- 
reunia and/or defecatory dysfunction. In the study 
of FortaGen augmentation versus no-graft repairs, 
all groups had similar improvements in standardized 
questionnaire scores assessing sexual function and 
there were no differences in preoperative or postop- 
erative dyspareunia rates. For all groups, defecatory 
dysfunction actually decreased after surgery as did the 
need to splint to defecate, hard straining, or the feeling 
of incomplete emptying.” 


Apical Compartment 


The randomized controlled trial of Prolift procedures 
versus traditional uterosacral ligament suspension and 
anterior colporrhaphy was halted prematurely due 
to mesh erosion occurring in five patients, or 15.6%. 
Only in one of these five was a concurrent hysterec- 
tomy involved. This was despite steps taken to avoid 
potential erosions: care was taken to avoid “T” inci- 
sions and to stop the incisions 1 to 2 cm from the 
vaginal cuff. Erosions presented as early as two weeks 
and as late as 2.1 months postoperatively. Three of the 
five patients required reoperation to address the mesh 
erosions. Two patients (6.3%) in the mesh group had 
intraoperative cystotomies.*° 

In the systematic review described above that 
grouped case series and conference abstracts, Apogee 
had complications occurring in 18% (11%-—47%), the 
most common being mesh erosion (11%) and dyspa- 
reunia (3%). Six percent had complications necessi- 
tating some form of surgical intervention. Posterior 
or total Prolift patients had an overall complication 
rate of 16% (2%-61%). Erosions occurred in 7% and 
dyspareunia in 2%.*7 Another report of postoperative 
complications grouped together all patients receiving 
vaginal mesh kits (n = 3,245 from 24 studies) with 
mean follow-up of 17.1 months (+13.8 months). The 
mean total complication rate was 14.5% (0%—23.1%), 
the majority of which (8.5%) required surgical inter- 
vention. Mesh erosion or infection occurred in 5.8% 
and dyspareunia in 2.2% (0%—23.1%).” 


Graft Erosion and Dyspareunia 


When compared with similar traditional vaginal oper- 
ations for correcting prolapse, graft erosions are clearly 
a complication specific to transvaginal mesh place- 
ment, and potential de novo or worsening dyspareu- 
nia is often cited as a possible postoperative adverse 
event following prolapse correction with or without 
mesh. Erosions through the vaginal epithelium may 
be asymptomatic or present with chronic discharge 
or bleeding, particularly after intercourse. Erosions 


403 


N 


» 


CHAPTER 22 


404 


zz YALdVHD 


Section Ill Clinical Management 


FIGURE 22-9 Persistent granulation tissue at the vagi- 
nal apex. The patient presented with brown discharge and 
postcoital vaginal bleeding. (Photo courtesy of Dr Joseph 
Schaffer.) 


may appear as frank mesh in the vagina (similar to 
Figures 22-7 and 22-8) or be heralded by persistent 
granulation tissue (Figure 22-9). A systematic review 
of transvaginal prolapse repair papers using graft 
materials published between 1950 and November 
2010 (comparative studies or case series with at least 
30 patients in the graft arm) identified 178 total 
reports; 121 of these described their adverse events 
with 112 including information on graft erosions and 
72 on dyspareunia.*! Overall, the graft erosion rate 
was 8.6% (n= 11,609 [95% CI 7.5%-10.0%]), which 
was not significantly different for synthetic (8.9%, 
92 studies, n = 10,245) or biologic grafts (6.1%, 
20 studies, n = 1,364). A meta-analysis by Jia et al. 
reports a slightly higher erosion rate of 10.2% for syn- 
thetic meshes (68/666 [8.1, 12.7%]) compared with 
6.0% for biologic grafts (35/481 [4.4, 8.3%]).°? Time 
until diagnosis of the erosion ranged from six weeks 
to 12 months postoperatively.” Commonly cited risk 
factors for erosion include concomitant hysterec- 
tomy, patient age, surgeon experience, smoking, dia- 
betes, and use of inverted “T” colpotomy incisions. 
Erosion may be asymptomatic or is heralded by per- 
sisted vaginal discharge, odor, vaginal pain, dyspareu- 
nia, or pain experienced by the sexual partner. By one 
estimate, approximately 33% of patients with erosion 
had resolution with vaginal application of estrogen or 
antiseptic agents while 23% were treated with exci- 
sion in the surgeon’s office; 45% required excision in 
the operating room under anesthesia.”! 

In the same systematic review, dyspareunia was 
reported in 72 papers with an overall incidence of 7.3% 
(n = 5,654 [5.6%—9.4%]), which was similar whether 
using synthetic (7.1%) or biologic grafts (7.7%). Jia 
et al. reported a de novo dyspareunia rate of 7.1% (3/42 


(2.5, 19.0%]).°* Unfortunately, it was often impossible 
to say whether the population analyzed for dyspareunia 
was restricted to sexually active patients or to entire 
study populations. Possible risk factors for dyspareunia 
included concomitant posterior colporrhaphy, mesh 
erosion,”! mesh shrinkage, and extensive fibrosis.” One 
retrospective review of 129 cases of the Prolift trans- 
vaginal mesh kit identified a higher rate (16.7%) of de 
novo dyspareunia with 75% of these patients describ- 
ing the pain as mild or moderate and generally with 
insertion. Despite this, 83% of these patients reported 
they would still have the procedure again.** 


Key Point 


e Large, well-powered trials with longer follow-up 
are needed to determine whether the complications 
can be offset by improved anatomic and subjective 
results with graft use. 


It appears there is good evidence to support the use 
of synthetic graft/mesh materials in suburethral slings 
for stress urinary incontinence and for sacral colpo- 
pexy for addressing vaginal vault prolapse. The few 
randomized controlled trials of transvaginal mesh use 
for prolapse repair do indicate that there is a benefit in 
preventing objective prolapse recurrence at one year 
in the anterior vaginal compartment using synthetic 
or biologic grafts but likely no difference in subjective 
recurrence, dyspareunia, voiding difficulties, or reop- 
eration rates. However, this comes with a 5% to 10% 
risk of graft erosion/exposure in the vagina, which may 
then require a substantial number of reoperations. 
Posterior compartment prolapse does not appear to 
be improved with routine augmentation by synthetic 
or biologic graft materials. Despite the continual rapid 
evolution of graft materials offered by industry and the 
difficulty and expense involved in designing large, well- 
powered trials, more of these are needed with longer 
follow-up durations to determine whether the poten- 
tial added complications can be offset by improved 
anatomic and subjective results. 
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Route of Pelvic Organ Surgery 


Anthony Smith and Fiona Reid 


INTRODUCTION 
Key Point 


e Due to the decreased morbidity associated with 
laparoscopic and robotic surgical techniques, the 
threshold for the abdominal approach to repair 
uterovaginal prolapse is increasing. 


Gynecologists have been debating the optimal route 
for repair of pelvic organ prolapse throughout the last 
century. The minutes of a North of England Obstetrics 
& Gynaecological Society meeting in 1918 describe 
the debate over how an 18-year-old woman with proci- 
dentia should be treated. The treatment proposed was 
a vaginal repair and ventrofixation. William Blair Bell, 
professor of obstetrics and gynecology in Liverpool, 
founder of the RCOG, urged against ventrofixation. 
William Fletcher-Shaw, a leading gynecological sur- 
geon, deprecated all abdominal operations for prolapse. 
William Fothergill, professor of obstetrics and gyne- 
cology in Manchester, who described the Manchester 
repair, was also not in favor of the abdominal approach 
to prolapse surgery. In 1921 he is quoted as saying “It 
is not to the credit of the profession that women should 
go home with their cervices still projecting at the vulval 
cleft after having undergone the risk, discomfort and 
expense of futile ventrofixations at the hands of those 
who have never attempted to learn vaginal surgery.” 
Until 20 years ago, the additional morbidity of the 
abdominal approach to prolapse surgery through a 
laparotomy incision encouraged surgeons to employ a 


vaginal approach to prolapse repair whenever possible. 
The introduction of laparoscopic and robotic surgical 
techniques with decreased morbidity compared with 
open abdominal procedures has resulted in a lowered 
threshold for choice of the abdominal approach to 
repair of uterovaginal prolapse. 

In this chapter we will discuss the factors that influ- 
ence the approach a surgeon employs for the repair of 
pelvic organ prolapse. Little robust evidence for most 
practices exists and decisions regarding approach are 
mainly influenced by the opinion of leading surgeons 
of the era. In clinical practice the final decision on 
which approach is taken will often depend on a num- 
ber of factors rather than a single one. Thus, the obese 
patient with a history of multiple complex abdominal 
surgeries and chronic obstructive airways disease is 
likely to be more suitable for the vaginal approach with 
regional analgesia, rather than an open or laparoscopic 
abdominal approach. 


FACTORS THAT INFLUENCE 
THE SURGICAL APPROACH 
FOR PROLAPSE SURGERY 


Key Point 


e Factors that influence the route of surgery include 
the type of prolapse, surgical skills and training, 
need for additional prolapse and incontinence sur- 
gery, scarring from previous vaginal surgery, previ- 
ous abdominal surgery, and medical comorbidities. 
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Type of Prolapse 
Anterior or Posterior Vaginal Wall Prolapse 


Prolapse of the anterior or posterior walls of the lower 
half of the vagina is clearly more easily approached 
surgically through the vaginal route. Prolapse of the 
anterior vaginal wall may be repaired by a paravagi- 
nal repair that can be performed vaginally or abdomi- 
nally via an open or laparoscopic route. Although use 
of the paravaginal repair has been popular with some 
surgeons, there is little robust evidence to support its 
use instead of a standard fascial repair for the treat- 
ment of anterior vaginal wall prolapse. No randomized 
controlled trials (RCTs) compare standard anterior 
repair with either abdominal or vaginal paravaginal 
repair. The trocar-guided polypropylene mesh systems 
and inlays that are inserted vaginally are effectively 
paravaginal vaginal repairs, as many of the trocars are 
placed through the paravaginal tissues proximately 
and distally. Evidence from recently published RCTs 
indicates that a trocar-guided vaginal approach using 
mesh may be superior to traditional anterior colpor- 
rhaphy with regard to anatomic success.'? 

A recent Cochrane review of the surgical treatment 
of prolapse concluded that standard anterior repair was 
associated with more anterior compartment failures 
on examination than repairs performed with polypro- 
pylene mesh using armed transobturator approaches 
(RR 3.55, 95% CI 2.29-5.51).4 The same review also 
concluded that blood loss with armed transobturator 
meshes was significantly higher than that with native 
tissue anterior repair. 

Rectoceles can be treated transvaginally or transa- 
nally. There is debate regarding which approach is 
superior. Colorectal surgeons tend to favor the trans- 
anal approach; the evidence suggests that for poste- 
rior vaginal wall prolapse, the vaginal approach was 
associated with a lower rate of recurrent prolapse than 
the transanal approach (RR 0.24, 95% CI 0.09-0.64), 
although there was a higher blood loss and postopera- 
tive narcotic use.* 

Many surgeons believe that failure of traditional 
vaginal approaches to resolve either anterior or pos- 
terior prolapse may result from failure to address the 
descent of the vaginal vault, and that the key to the 
treatment of vaginal prolapse is suspension of the apex. 
Strong evidence to support or refute this theory is 
lacking. 


Uterine Prolapse 


Literature suggests conservation or removal of the 
uterus for uterine prolapse has been dictated as much 
by fashion and peer influence as by evidence of ben- 
efit. During the first half of the last century, uterine 


conservation was popular. The Manchester repair 
included cervical amputation and shortening of the 
cardinal ligaments as a repair for uterovaginal pro- 
lapse. During the last half century gynecologists have 
generally elected to perform a vaginal hysterectomy 
(VH) when uterine prolapse is present. 

In recent years there has been a dramatic reduction 
in the rate of hysterectomy for menstrual dysfunction 
and interest has increased in the use of surgeries that 
conserve the uterus. Future desire for pregnancy may 
influence the decision of whether or not to remove the 
uterus; in addition, the risk of future cervical or uter- 
ine pathology needs to be considered. 

Uterine conserving prolapse surgeries can be per- 
formed abdominally or vaginally. In 1993, van Lindert 
et al. described a sacrohysteropexy; many of the cur- 
rent hysteropexy surgeries appear to be a variation on 
that description.’ Sacrohysteropexy techniques involve 
attaching type I polypropylene mesh to the anterior 
surface of the cervix and passing it through an avas- 
cular area of the broad ligament approximately 1 cm 
above the level of the cervicouterine junction. 

A single small randomized trial compared open 
abdominal sacrohysteropexy and VH with repair in 
41 patients in each arm.° The reoperation rate, either 
performed or planned, was 22% in the patients who 
underwent abdominal surgery and only 5% in those 
who underwent vaginal surgery. The authors con- 
cluded that VH with anterior and/or posterior col- 
porraphy is preferable to abdominal sacrocolpopexy 
with preservation of the uterus. Several case series of 
both open and laparoscopic sacrohysteropexy have 
been published that have reported excellent results 
with sacrohysteropexy, although the numbers of 
women treated are typically very small (3—34 subjects) 
and retrospective chart reviews are known to be asso- 
ciated with higher success rates than prospective tri- 
als. Failure rates in these case series range from 0% 
to 22%." 

Recently two case series of laparoscopic sacro- 
hysteropexies have been published. Rosenblatt et al. 
reported a 100% anatomic and subjective cure at 
12 months.’ Price et al. reported 51 cases and only one 
recurrence following sacrohysteropexy but follow-up 
was conducted at ten weeks after surgery.’ The level of 
evidence for use of open or laparoscopic sacrohystero- 
pexy to treat uterine prolapse is very poor and further 
studies are required. 

Three retrospective case control studies have com- 
pared VH with uterine-sparing sacrospinous hystero- 
pexy (USSH).!°'* The numbers of women treated in 
all three series were small. No significant difference 
between USSH and VH in terms of objective or sub- 
jective cure rates was found. Both the operating time 
and blood loss were less for USSH compared with 


those for VH. A single underpowered RCT compared 
USSH with VH. The recovery period for USSH was 
shorter compared with that for VH and USSH was 
associated with a slightly higher number of apical 
recurrences with 11% of women undergoing USSH 
requiring further prolapse surgery compared with 7% 
in the VH group. The study concluded that USSH 
was associated with a shorter recovery time and more 
recurrent apical prolapse but no difference in func- 
tional outcomes and quality of life.’ 


Vault Prolapse 


If the uterus has been previously removed and there 
is vaginal vault prolapse, the vault may be supported 
by either sacrocolpopexy performed abdominally 
or vaginally by sacrospinous fixation or uterosacral 
suspension/plication. Previous comparisons have been 
of open sacrocolpopexy and vaginal sacrospinous liga- 
ment suspension. A meta-analysis that included three 
studies!*!° found sacrocolpopexy was associated with 
a lower risk of prolapsed recurrence than sacrospinous 
fixation (RR 0.23, 95% CI 0.07-0.77)* (Table 23-1). 
Trials comparing laparoscopic with open sacrocol- 
popexy are lacking, although if the procedure is per- 
formed laparoscopically, lower operative morbidity 
would be expected. 

If the vagina has been shortened by previous sur- 
gery, sacrospinous fixation will result in “bowstring- 
ing” between the vaginal vault and the sacrospinous 
ligament that theoretically could reduce the durabil- 
ity of the support. In addition, vaginal approaches to 
surgery typically result in further shortening, while 
abdominal approaches better preserve vaginal length. 
For this reason, when the vagina is foreshortened, use 
of sacrocolpopexy may be a better procedure to pro- 
vide robust apical support. 

Uterosacral suspension/plication to resuspend the 
vault can be performed vaginally or abdominally, but 
is most commonly performed vaginally. Uterosacral 
ligament plication or suspension is probably the 
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least common vault procedure performed. The most 
recent International Consultation on Incontinence 
report found there were no RCTs and only a few case 
series that reported low failure rates with the vaginal 
approach (4%-18%).'’ The theoretical advantage of 
uterosacral ligament plication over the SSF is it main- 
tains the vagina in the midline and is not associated 
with buttock pain, but there is a significant risk of ure- 
teric injury with uterosacral ligament plication. 


Surgical Skills and Training 


Although modern-day surgical training is conducted 
less through mentorship than previously, there must 
be little doubt that surgeons will be more inclined 
to employ techniques in their independent practice 
that they learnt from their mentors during training. 
Surgical trials do not generally take into account 
the training or experience of the surgeons perform- 
ing the surgery who may have different experience 
and training between the different techniques stud- 
ied. Multicenter, RCTs, such as the colposuspen- 
sion versus TVT trial reported by Ward and Hilton, 
illustrate how different surgeons can achieve widely 
varying results with the same operation. This must, 
at least in part, be due to their expertise with the dif- 
ferent procedures.!® It is probably better to have a 
less effective procedure performed well by a surgeon 
who is comfortable and experienced with the tech- 
nique than the converse, although this has not been 
formally studied. 

The growing interest in the surgical repair of pel- 
vic organ prolapse by surgeons with training in urol- 
ogy may also influence future approaches to surgery 
for prolapse. A surgeon whose training has predomi- 
nantly employed the abdominal route (open or lapa- 
roscopically) will favor this approach when the option 
is available. The increasing use and acceptability of 
laparoscopic surgical techniques means that more sur- 
geons now learn the skills required to perform pro- 
lapse repair laparoscopically during their training. This 


Table 23-1 Randomized Trials Comparing Abdominal with Vaginal Repair of the Apex 


Benson et al.14 29 (12-78) A1+S, 58% vs 29% 16% vs 33% 

Lo and Wang'® 118 25 (12-74) A2 94% vs 80% NS 

Maher et al.'¢ 95 24 (6-60) Al A: 76% vs 69% 13% vs 16% 
S S: 94% vs 91% 


A1, no prolapse beyond hymenal ring; A2, no prolapse greater than stage II POP-O (1 cm beyond hymenal ring); S, no symptoms of prolapse; 


Ab, abdominal approach; V, vaginal approach; A, anatomical; S, symptoms. 
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inevitably will encourage use of laparoscopic tech- 
niques at least where open surgery would normally 
have been performed. In some centers it has undoubt- 
edly lowered the threshold for approaching prolapse 
repair from above because the morbidity associated 
with the laparoscopic approach is reduced when com- 
pared with open surgery. The increasing availability of 
robotic surgery is likely to drive this trend further since 
it appears that robotics enable some of the more dif- 
ficult laparoscopic techniques such as suturing to be 
learned more easily. 


Need for Additional Prolapse Surgery 


The need for any intra-abdominal procedure in addi- 
tion to the prolapse repair, such as the need to remove 
an ovarian cyst or perform a rectopexy for rectal pro- 
lapse, is likely to make the abdominal approach to 
surgery more appropriate since a single surgical field 
will address both problems. This is particularly true for 
vault prolapse surgery but repair of a cystocele or rec- 
tocele will still usually be best performed by the vagi- 
nal approach. 


Scarring from Previous 
Vaginal Surgery 


Scarring from previous vaginal surgery may result in 
reduction of vaginal caliber, loss of elasticity, loss of 
sensation, and dyspareunia. Surgical procedures that 
support the vagina without incision of the epithe- 
lium will not increase the scarring of the epithelium 
itself but may be associated with scarring under the 
epithelium if mesh implants are employed. Use of 
lightweight meshes appears to reduce the risk of this 
scarring. In the authors’ view a woman who has vagi- 
nal vault prolapse with a vagina shortened and scarred 
from previous surgery is likely to be better served by 
an abdominal/laparoscopic approach to sacrocolpo- 
pexy than by sacrospinous fixation. 


Need for Continence Surgery 
with Prolapse Surgery 


If surgery for stress incontinence is indicated at the 
same time as prolapse surgery, either the abdominal 
or vaginal route may be employed. Although it is not 
usually difficult to change a patient’s position on the 
operating table during surgery, many surgeons will 
elect to use the route for continence surgery that more 
closely matches the prolapse surgery. If a sacrocolpo- 
pexy is being performed through open or laparoscopic 
surgery, a colposuspension may be employed for treat- 
ment of stress incontinence while if a vaginal repair is 
being performed, it would seem simpler to perform a 


tape procedure. There is no evidence in the literature 
to support one approach over another in this context. 


Previous Abdominal Surgery 


Scarring and adhesions from previous abdominal 
surgery can make abdominal surgery more difficult 
or even hazardous. The presence of a stoma, particu- 
larly on the right side, can make access to the sacrum 
and pelvis more difficult. Patients who have previ- 
ously had complex abdominal surgery may be better 
treated by a vaginal approach to prolapse repair to 
circumvent any difficulties encountered in the peri- 
toneal cavity. 


Age 


As life expectancy increases, the number of elderly 
women presenting with pelvic organ prolapse will also 
increase. Age itself is not the primary issue that dic- 
tates repair options; rather, the comorbidities com- 
monly associated with an aging population are more 
likely to influence the appropriate choice of treatment 
for pelvic organ prolapse. Clearly, in the frail elderly 
patient, the impact of anesthesia and surgery will be 
a serious consideration and in general terms, a sim- 
ple vaginal approach to surgery would appear to be 
the best choice. Obliterative procedures such as colpo- 
cleisis can be performed under local anesthesia reduc- 
ing the impact of surgery on the frail elderly patient.'° 
Series of vaginal repair procedures performed under 
local anesthesia have been reported in patients of all 
ages where apical support is found to be adequate 
preoperatively.”° 


Comorbidities 
Obesity 


The obese patient presents additional challenges for 
both the surgeon and the anesthetist. While the lapa- 
roscopic approach appears to confer additional advan- 
tages in the obese patient including a reduced rate of 
wound infections and improved postoperative mobility 
and recovery, the surgery is technically more difficult 
to perform in the obese patient and therefore more 
likely to be associated with complications. Obesity 
may also make vaginal repair surgery more difficult, 
although access is not as obviously impaired as with 
open or laparoscopic abdominal surgery. Ultimately, 
the surgeon should be able to offer the patient the 
procedure most likely to resolve prolapse symptoms 
and be able to deal with the additional complexity of 
the surgery, regardless of approach. In modern pre- 
operative counseling regarding alternatives for surgery, 


patients should be apprised of the risks associated with 
each approach in order to enable them to make an 
informed choice. Some will choose a procedure with 
a lower rate of cure but also a lower risk of morbid- 
ity while others will opt for the most effective proce- 
dure. There is very little robust evidence to provide 
guidance in this area. The Colpopexy and Urinary 
Reduction Efforts (CARE) study compared the out- 
come of sacrocolpopexy in 74 obese (body mass index 
>30 kg/m), 122 overweight (25-29.9 kg/m’), and 
125 healthy-weight (18.5—24.9 kg/m?) women, and 
one underweight (<18.5 kg/m?) woman. Two years 
after surgery, stress incontinence, prolapse, symptom 
resolution, and satisfaction did not differ between the 
obese and healthy-weight groups.” 


Respiratory Dysfunction 


Women who have chronic chest problems are more 
vulnerable to postoperative infection with repeated 
coughing after general anesthesia. Some may find 
the lithotomy position difficult due to diaphragmatic 
splinting particularly if there is accompanying obesity. 
Use of regional anesthesia will overcome the prob- 
lem of chest infection but may restrict abdominal 
access and the ability to insert intra-abdominal packs 
to allow access to the sacrum with sacrocolpopexy. 
Laparoscopic surgery is rarely performed without gen- 
eral anesthesia because most surgeons employ insuffla- 
tion with carbon dioxide, so this form of surgery may 
be relatively contraindicated in patients with severe 
respiratory disease. Vaginal surgery under regional 
anesthesia is often the simplest approach to patients 
with respiratory compromise. 


Hip and Lower Back Problems 


Some women who have severe lower back or hip prob- 
lems may find the lithotomy position difficult, thereby 
impeding access for vaginal surgery. The abdominal or 
laparoscopic route may be preferable under such cir- 
cumstances. If the patient is not able to be positioned 
in the lithotomy position in the outpatient clinic, the 
abdominal/laparoscopic route should be considered. 


WHEN CONSIDERING 
A SURGICAL APPROACH 


Key Points 


e Approach to the repair of prolapse is dictated by 
surgeon preference and training. 

e There is limited evidence comparing various 
approaches. 
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Approach to the repair of prolapse is dictated by surgeon 
preference and training, and there is limited evidence 
comparing various approaches. The practicing surgeon 
is encouraged to consider patient age, habitus, prior sur- 
gical history, medical comorbidities, and need for other 
procedures when choosing a route for surgery. Patients 
should be apprised of the risks and benefits associated 
with alternative routes and participate in the choice of 
route during surgical consent with their surgeon. 
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Perioperative Medical Evaluation 


Danielle D. Marshall and Robert E. Gutman 


Thorough preoperative evaluation and perioperative 
care is essential in preparing a patient for urogyneco- 
logic surgery. The goal of preoperative care should not 
be to simply “clear the patient for surgery.” Rather, 
the purpose is to evaluate the patient’s overall health 
and optimize medical conditions in order to reduce 
surgical morbidity and ensure a rapid return to normal 
function in the postoperative period. Urogynecologic 
surgery differs from gynecologic oncology and other 
urgent or emergency surgery in that these cases are 
elective procedures treating conditions that have a 
major impact on a patient’s quality of life. Varied treat- 
ment options to choose from makes the informed 
consent process challenging and time consuming. 
This chapter will review the important components of 
informed consent, pertinent preoperative evaluation 
that will aid in risk stratification, and perioperative 
management to improve patient safety. 


INFORMED CONSENT 
Key Points 


e Informed consent prior to surgery is an ethical and 
legal requirement. 

e Surgical consent process has two essential compo- 
nents: informed consent and patient comprehension. 


Informed consent prior to surgery is an ethical and 
legal requirement involving direct physician—patient 
communication in order to arrive at the best treatment 


for each individual patient.! The surgical consent pro- 
cess has two essential components: informed consent 
and patient comprehension. The patient is given suf- 
ficient information to arrive at a voluntary decision 
regarding acceptance or rejection of the surgical treat- 
ment plan. Following this discussion, the patient’s 
understanding of the procedures, risks, benefits, and 
alternatives should be confirmed. The consent pro- 
cess ensures patient autonomy by protecting against 
unwanted procedures and encouraging active involve- 
ment in her medical decisions and care. When an indi- 
vidual is suspected to have limited comprehension, a 
psychiatric capacity assessment is required. If a patient 
is deemed incapable of informed consent, an appro- 
priate surrogate must be assigned to complete the 
informed consent process. 

Informed consent should be a process of open 
communication describing the benefits and risks of 
the proposed procedure as well as the surgical and 
nonsurgical alternatives. Physicians must advise 
their patients with accurate and unbiased informa- 
tion. Potential complications of the proposed sur- 
gery should be discussed including anesthesia risks, 
injury to adjacent organs, infection, pain, bleeding, 
blood transfusion, deep vein thrombosis and pulmo- 
nary embolism, and postoperative complications. If 
grafts are being utilized, a detailed evidence-based 
discussion should be held regarding the risks and 
benefits of the medical devices and implants includ- 
ing relevant FDA warnings. When new devices are 
used, patients should be made aware of the surgeons’ 
experience with the device and the limited outcome 
data. 
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The possibility of unexpected findings at surgery 
should also be discussed, such as conversion from lap- 
aroscopy to laparotomy in cases of severe pelvic adhe- 
sive disease or other conditions making conversion 
necessary to complete the procedure. If an intraperito- 
neal approach is planned, ovarian conservation issues 
should be reviewed including family history of ovarian 
cancer, lifetime risk of ovarian cancer, and hormonal 
status if one or both ovaries are removed. This discus- 
sion should include a plan for incidental findings of 
ovarian pathology. 

Another important aspect of informed consent 
involves a discussion about operating room personnel. 
Patients should be made aware of the presence and 
degree of involvement of surgical assistants, residents, 
and medical students, especially at teaching institu- 
tions. If a patient declines trainee participation in their 
surgery, this needs to be reconciled between the pri- 
mary surgeon and the patient prior to the procedure. 

Consent requirements vary by state and institution. 
As a result, physicians must be familiar with federal 
and state legal requirements for informed consent 
as well as their institutions’ policies.’ The patient’s 
informed consent should be documented and signed 
preoperatively in the medical record with appropriate 
witnesses. 


PREOPERATIVE EVALUATION 


History and Physical Examination 
Key Point 


e Acomplete history and physical examination should 
be performed on all patients undergoing urogyne- 
cologic surgery within 30 days prior to surgery. 


A complete history and physical examination should 
be performed on all patients undergoing urogyneco- 
logic surgery. This should be done within 30 days prior 
to surgery and updated with any changes on the day 
of the procedure. The preoperative evaluation may be 
performed by the surgeon, the patient’s primary care 
physician, or a medical provider at a preoperative clinic. 
A detailed history should include underlying medical 
conditions, prior surgeries and anesthesia complica- 
tions, prior transfusions, and allergies. The physician 
should also perform a complete updated review of sys- 
tems to make sure there are no acute changes prior to 
surgery. Symptoms such as dyspnea, angina, palpita- 
tions, or leg swelling may identify serious underlying 
cardiac conditions. The patient’s family history should 
be obtained, with special attention to coagulopathies 
or adverse reactions to anesthesia. A complete list of 
current medications with the timing of each dosage 


Table 24-1 Functional Class: Duke Activity 
Status Index 


| >8 Run, swim, play tennis, ski 

ll 4-5 Yardwork, climb stairs, 
walk up a hill 

lll <4 Light housework, grocery 
shopping, walking 

IV <4 Bedbound, limited 


activities of daily living 


Modified from Ref.* Copyright Elsevier 1989. 


should be recorded, including use of herbal and over- 
the-counter medications.” Substance use and depen- 
dence should be documented, such as tobacco, alcohol 
use, and illicit drugs. Also, the patient’s current living 
situation and access to postoperative support should 
be considered for major operations where functional 
status may be compromised for days to weeks after 
surgery. 

The medical history should also seek to determine 
the patient’s functional capacity, which allows better 
risk stratification prior to surgery.” The Duke Activity 
Status Index is a questionnaire that can be used to 
illustrate functional capacity based on common daily 
tasks performed by the patient. Common daily tasks, 
such as those listed in Table 24-1, have estimated energy 
requirements known as metabolic equivalents (METs). 
A MET score <4 indicates poor functional capacity 
(class III or IV) and places the patient at higher risk of 
perioperative morbidity and cardiac events.** Generally, 
patients planning to undergo elective urogynecologic 
surgery should have MET scores 24 corresponding to a 
functional class I or II unless the procedure is so mini- 
mally invasive that the risk will be limited (colpoclei- 
sis, sling, periurethral injections, etc) or they have been 
evaluated adequately by their cardiologist who supports 
that the risk of an elective procedure does not outweigh 
the potential benefits of an elective procedure. 

Physical examination should include complete vital 
signs with temperature, blood pressure, heart rate, 
height, and weight. Cardiac and pulmonary examina- 
tion should include assessment of jugular venous pres- 
sure, auscultation of the heart, lungs, and carotids, and 
examination of the extremities for edema and vascular 
perfusion.” 

The physician should also palpate the thyroid, per- 
form a baseline neurologic survey, and do an abdomi- 
nal examination including wound/scar assessment. The 
appropriate pelvic and genitourinary examination should 
be performed depending on the proposed surgery. 


Laboratory Tests 
Key Point 


e Preoperative laboratory testing should only be 
ordered when necessary. 


Preoperative laboratory testing should only be ordered 
when necessary. A routine test is defined as a test 
that is ordered without a specific clinical indication. 
The American Society of Anesthesiologists does not 
recommend routine laboratory tests unless clinically 
indicated.’ The criteria for determining whether a pre- 
operative laboratory test is indicated include whether 
the test will properly identify abnormalities, change 
the diagnosis, change the physician’s management, or 
affect the patient’s outcome.® Ordering unnecessary 
laboratory tests is expensive and can lead to additional 
testing. When incidental abnormal findings are noted, 
this can increase patient anxiety, and delay surgical 
scheduling.°® 

Preoperative testing should be individualized based 
on the patient’s underlying risk factors such as age 
and comorbid conditions. There are no standardized 
routine guidelines for preoperative laboratory testing. 
All tests should be justified based on a specific sign, 
symptom, or diagnosis.*? A blood type and screen or 
type and cross should be considered for cases with 
increased surgical bleeding risk or for those with a his- 
tory of transfusion that may have acquired abnormal 
blood antibodies. Other tests to consider include a 
complete blood count, chemistry profile, coagulation 
studies, liver function tests, urinalysis, and a pregnancy 
test. Table 24-2 displays suggested clinical indications 
for specific laboratory tests. Hemoglobin A1C levels 
should be measured in diabetic patients to assess over- 
all glycemic control on their diabetic medical regimen. 

Pregnancy testing in reproductive-aged women 
should be considered if there is a possibility of preg- 
nancy.” History and physical examination may fail 
to detect early pregnancy, and therefore testing in all 
reproductive-aged women is advised. A positive preg- 
nancy test will likely change management and the 
scheduled procedure could be delayed or cancelled 
depending on the indication for surgery. 


Radiographic Studies 


Radiographic studies should not be routinely per- 
formed unless clinically indicated. The physician 
should consider ordering a chest x-ray if the patient 
has active signs or symptoms of pulmonary disease or 
cardiac disease, or a recent acute episode of asthma 
or chronic obstructive pulmonary disease.’ Other 
imaging studies, such as computed tomography (CT), 
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Table 24-2 Indications for Preoperative 
Laboratory Tests 


Hematologic disease or 
coagulopathy 

Liver disease 

History of fatigue or dyspnea 

Invasive procedure with 
potential for large blood loss 


Complete blood 
count 


Diabetes and endocrine disease 
Hypertension 

Renal disease 

Liver disease 

Diuretic use 

Cardiac disease 

Chemotherapy 

COPD, sleep apnea 


Chemistry profile 


Hematologic disease or 
coagulopathy 

Chronic liver disease 

Anticoagulant use 


Coagulation profile 


Liver disease 
Hepatitis 
Alcohol abuse 


Liver function tests 


Urinalysis Signs or recent history of cystitis 


Pregnancy test Women of reproductive age 


Invasive procedure with 
potential for large blood loss 


Blood type and 
screen 


Reprinted with permission from Ref.” Copyright © 2006 Cleveland Clinic. 
All rights reserved. 


magnetic resonance imaging (MRI), and ultrasound, 
may be ordered if clinically indicated to further evalu- 
ate a suspected condition or for preoperative planning 
in certain cases. 


Cardiovascular Evaluation 


Patients undergoing noncardiac surgery are at risk of 
cardiovascular morbidity and mortality. Perioperative 
myocardial infarction is attributed to the individual’s 
underlying cardiovascular risks in addition to cardiac 
stress from the surgery and postoperative fluid shifts. 
Advancing age is a risk factor for perioperative car- 
diac events due to underlying ischemic heart disease.”* 
Elderly women >75 years old undergoing urogyneco- 
logic surgery are at increased risk of perioperative 
complications if they have a history of coronary artery 
disease or peripheral vascular disease.” Although over- 
all mortality risk after urogynecologic surgery is low 
(0.04%), the risk of death increases with age with an 
odds ratio (OR) of 3.4 for women ages 60 to 69, OR 
4.9 for ages 70 to 79, and OR of 13.6 for ages =80.'° 
As the aging population continues to expand along 
with an increase in the prevalence of pelvic floor dis- 
orders and demand for urogynecologic procedures, 
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thorough preoperative cardiac evaluation is important 
to decrease perioperative and postoperative morbidity 
and mortality.!! Communication and close coordina- 
tion of care between the surgeon, anesthesiologist, 
primary care physician, and cardiologist is critical for 
women with high cardiac risk undergoing urogyneco- 
logic surgery. 

The surgeon or consulting physician must deter- 
mine who is a candidate for baseline cardiovas- 
cular evaluation. Preoperative cardiac testing is 
recommended if the test results will change periop- 
erative management.’ Routine ordering of electro- 
cardiograms (ECGs) is not recommended and is 
not necessarily predictive of postoperative complica- 
tions. The American College of Cardiology and the 
American Heart Association (ACC/AHA) published 
guidelines in 2007 for perioperative cardiovascular 
evaluation for noncardiac surgery.'* Cardiac risk strat- 
ification is defined by the type of procedure including 
vascular surgery and intermediate- and low-risk proce- 
dures. Intermediate-risk procedures include those that 
involve intraperitoneal surgery. Low-risk procedures 
are defined as endoscopic procedures, superficial pro- 
cedures, and ambulatory surgery. For urogynecologic 
surgery, those surgeries that are short with minimal 
fluid shifts may be classified as low risk, whereas those 
surgeries that are prolonged, or intraperitoneal, with 
large fluid shifts and greater potential for cardiac com- 
plications and respiratory depression may be classified 
as intermediate risk. 

ACC/AHA guidelines state preoperative ECGs are 
reasonable to order for patients with at least one clini- 
cal risk factor who are undergoing intermediate-risk 
operative procedures.!? Clinical risk factors are listed 
in Table 24-3 and include patients with diabetes melli- 
tus and renal insufficiency. ECG is also recommended 
for patients with known coronary heart disease, 
peripheral arterial disease, or cerebrovascular disease 
planning to undergo intermediate-risk procedures. 
Preoperative ECG is not indicated in asymptomatic 
patients undergoing low-risk surgical procedures. 
Routine age-based criteria for ordering preoperative 
ECG are controversial. However, many institutions 
report age-based criteria for preoperative ECG start- 
ing at age 50.*° Noninvasive stress testing may be indi- 
cated in patients with underlying cardiac conditions 


Table 24-3 Clinical Cardiac Risk Factors for 
Patient Undergoing Noncardiac Surgery 


History of ischemic heart disease 

History of compensated or prior heart failure 
History of cerebrovascular disease 

Diabetes mellitus 

Renal insufficiency 


Reproduced from Ref." 


or abnormalities on their resting ECG, as well as for 
patients with clinical risk factors combined with poor 
functional capacity or METs <4. 

Patients with active cardiac conditions, such as 
unstable or severe angina, recent myocardial infarc- 
tion, heart failure, cardiac arrhythmias, and severe 
valvular disease, should be evaluated more extensively 
in conjunction with the patient’s primary care physi- 
cian and cardiologist. Patients suffering from a recent 
myocardial infarction should wait a minimum of four 
to six weeks to proceed with elective surgery.” Patients 
with active cardiac conditions will likely require more 
invasive cardiac testing to clear them for surgery and 
their condition may result in a delay or cancellation of 
the surgery unless the proposed surgery is urgent. 


PERIOPERATIVE MANAGEMENT 


Many hospitals have prepared order sets for preopera- 
tive care to improve compliance with such important 
items as antibiotic and thromboembolic prophylaxis. 
These sets usually include intravenous orders, tests to 
be done on the day of surgery such as glucose moni- 
toring for diabetics, and medications to take or avoid 
on the morning of surgery. Some sets will also include 
information about advance directives. Patients should 
be encouraged to bring a copy of their advanced direc- 
tives when available. 


Medical Therapy 


Perioperative beta-blocker therapy may be benefi- 
cial in patients with underlying cardiac disease or 
in patients with multiple risk factors (Table 24-3) 
undergoing intermediate-risk surgery.'? According 
to a meta-analysis, beta-blockers are associated 
with a significant reduction in the patients’ odds 
of developing a myocardial infarction (OR 0.74, 
95% CI 0.61-0.89), but with an increase in odds of 
developing stroke (OR 1.98, 95% CI 1.23-3.20).% 
According to the American College of Cardiology 
Foundation and the AHA guidelines, titrated beta- 
blockers are reasonable for patients with coronary 
artery disease or at high cardiac risk, defined as 
having more than one clinical risk factor.” If indi- 
cated, the beta-blocker should be started in consul- 
tation with the patient’s primary care physician or 
cardiologist days to weeks before elective surgery. 
The beta-blockers should be titrated for heart rate 
control of 60 to 80 bpm in the perioperative period 
while avoiding hypotension.” For patients already 
prescribed beta-blocker therapy for hypertension, 
angina, or arrhythmias, doses should be continued in 
the perioperative period including the day of surgery, 
even for low-risk procedures.”!” 


Another area of preoperative planning is the regu- 
lation of medications in the immediate preoperative 
period. In general, when the patients are restricted 
from eating six to eight hours prior to surgery, their 
home medications should be held. The majority of 
home medications should be last taken the day prior to 
surgery. Exceptions include beta-blockers and calcium 
channel blockers, which are usually taken the morning 
of surgery with a sip of water. 

Diabetic patients on oral hypoglycemic agents or 
insulin require alterations in their medication regimens 
the day prior to and when fasting on the day of sur- 
gery. The goal of perioperative glycemic management 
is to avoid significant hyperglycemia or hypoglycemia. 
Oral agents, such as sulfonylureas, thiazolidinediones, 
GLP-1 agonists, and DPP-4 inhibitors, should be held 
the morning of surgery when patients are fasting to 
avoid hypoglycemia.'*!> Metformin may need to be 
discontinued for a longer period of 48 hours prior to 
surgery if there is a chance of hemodynamic insta- 
bility or need for IV contrast during the procedure. 
Hemodynamic instability or IV contrast can result in 
impaired renal function that may induce lactic acido- 
sis with metformin. Fluid retention can result from 
thiazolidinediones that may need to be discontinued 
several days prior to surgery.'t When oral agents are 
held during the fasting period, the patient should have 
glucose monitoring every four to six hours with sup- 
plemental insulin given as needed. For patients tak- 
ing a combination of short- and long-acting insulin, 
half to two-thirds of the basal long-acting insulin dose 
should be taken the evening before and the morning 
of surgery, while the short-acting insulin is held the 
morning of surgery. Type I diabetics require insulin 
therapy even when fasting to prevent ketoacidosis. 
Basal insulin dosing for type I diabetics should be con- 
tinued and once admitted, an IV insulin drip should 
be started in conjunction with glucose-containing IV 
fluids. Glycemic management in the perioperative 
period for patients with type I diabetes and poorly 
controlled type II diabetes should be managed in con- 
sultation with the patient’s primary care physician 
or endocrinologist. Surgery induces stress hormones 
and cytokines that impair insulin secretion resulting 
in hyperglycemia.'* Hyperglycemia in the periopera- 
tive period can increase the risk of infection and car- 
diovascular events as well as impair wound healing, 
while hypoglycemia increases postoperative morbidity. 
The American Diabetes Association and the American 
Association of Clinical Endocrinologists suggest a tar- 
get range for blood glucose of 100 to 180 mg/dL for 
postoperative patients to avoid extremes of hypoglyce- 
mia and hyperglycemia.'° 

Medications that may increase the risk of bleeding 
during surgery should be temporarily discontinued for 
a period preoperatively. Patients taking aspirin and/ 
or clopidogrel should stop these medications five to 


Chapter 24 Perioperative Medical Evaluation 


ten days, preferably ten days, prior to surgery if there 
is any significant risk of bleeding.'”'® Clopidogrel 
inhibits platelet activation and aggregation, while aspi- 
rin works by irreversibly inhibiting platelet function. 
Discontinuation of these medications for seven days 
allows platelets to be replaced. Nonsteroidal anti- 
inflammatory medications (NSAIDs) inhibit platelet 
cyclooxygenase and should be discontinued one to 
seven days prior to surgery if the agent is short or long 
acting.!” 

Patients on anticoagulant therapy pose a dilemma 
in the perioperative period. The decision to bridge 
anticoagulation therapy versus discontinuing anti- 
coagulation preoperatively depends on the patient’s 
risk for thromboembolism and the procedure-related 
risks of bleeding.'’ If an invasive surgery is planned, 
warfarin should be discontinued five days prior to 
the procedure. According to CHEST guidelines, 
patients at moderate to high risk for venous throm- 
boembolism (VTE) that may require bridging therapy 
include patients with mechanical heart valve prosthe- 
ses, recent VTE, severe thrombophilia, or atrial fibril- 
lation with an elevated annual stroke risk.'* Bridge 
therapy involves discontinuation of warfarin five days 
prior to surgery while starting a low-molecular-weight 
heparin (LMWH). The LMWH most commonly used 
as bridging therapy is enoxaparin 1 mg/kg beginning 
36 hours after the last dose of warfarin. The LMWH 
should be discontinued 24 hours prior to the surgery. 
Postoperatively, the LMWH is usually restarted at 
24 hours in combination with warfarin if the patient 
is not at high risk of postoperative bleeding. Once the 
international normalized ratio (INR) is two to three, 
the LMWH is usually discontinued." 

Use of estrogen-containing postmenopausal hor- 
mone therapy and oral contraceptives is a known risk 
factor for VTE.'*”° According to the Women’s Health 
Initiative study, women on hormone replacement 
therapy have a small but increased risk of throm- 
boembolic events, with the risk increasing from 1.7 
to 3.5 events per 1,000 person-years with estrogen 
plus progestin therapy.” According to the American 
College of Obstetricians and Gynecologists (ACOG), 
discontinuation of hormone therapy in the preop- 
erative period is not routinely recommended since 
the overall rate of venous thromboembolic events is 
low.” Estrogen-containing contraceptive pills also 
increase the risk of VTE and the risk is directly related 
to increasing doses of estrogen. The risks of discon- 
tinuing oral contraceptives the month prior to surgery 
must be weighed against the risk of unintended preg- 
nancy. Clotting factors can remain elevated for four 
to six weeks after discontinuation of oral contracep- 
tives.” Preoperative discontinuation of estrogen-con- 
taining contraception may be considered four to six 
weeks prior to surgery for patients undergoing major 
urogynecologic procedures. 
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Bowel Preparation 


Mechanical bowel preparations, or bowel cleansing, 
are oral solutions or hyperosmotic laxatives used to 
clear bowel contents prior to surgery. Formulations 
include polyethylene glycol, oral sodium phosphate, 
magnesium citrate, and lactulose. Commercially avail- 
able oral solutions containing polyethylene glycol 
include GoLYTELY®, NuLYTELY®, and Colyte®. 
Alternatively, enemas can be used the night prior to 
surgery and repeated the morning of surgery if neces- 
sary to clear bowel contents. 

The rationale for bowel preparation during gyne- 
cologic or urogynecologic surgery is to decrease 
contamination if a bowel injury were to occur, or to 
improve surgical field visualization and bowel han- 
dling.” However, the risk of a bowel injury during 
urogynecologic surgery is extremely low, ranging from 
0.3% to 0.5%,” and the benefits of bowel preparation 
have not been proven in gynecologic or colorectal 
surgical studies. According to a Cochrane Database 
Systematic Review and a meta-analysis, there is no 
evidence that patients benefit from mechanical bowel 
preparation during colorectal surgery that involves 
colonic resection and primary reanastomosis.?>”° 
In fact, those who underwent a bowel preparation 
had a higher rate of anastomotic leakage (OR 2.03, 
95% CI 1.28-3.26, P = .003) compared with those 
who did not have a bowel preparation in the meta- 
analysis, while in the Cochrane Review the difference 
between groups was not significant. A randomized 
study evaluating mechanical bowel preparation prior 
to gynecologic laparoscopy found no improvements 
in the surgical field or decrease in operating time 
with bowel preparation.” However, patients taking 
bowel preparation had an increase in overall discom- 
fort preoperatively. 

Mechanical bowel preparation can be consid- 
ered and individualized based on the urogynecologic 
procedure. Surgeons may prefer preoperative bowel 
preparation prior to rectovaginal fistula repair or anal 
sphincteroplasty, although there is insufficient evi- 
dence to support or refute its use. There is no evidence 
to support routine use of bowel preparation for laparo- 
scopic sacral colpopexy, abdominal sacral colpopexy, 
or vaginal reconstructive procedures. Such bowel 
preparations may lead to dehydration, increased elec- 
trolyte abnormalities, and patient discomfort in the 
absence of an identifiable benefit. 


Antibiotic Prophylaxis 


Bacterial contamination of the surgical site is unavoid- 
able in urogynecologic surgery as it is considered a 
clean-contaminated procedure with exposure to the 
genital and/or urinary tract.?”* Bacterial contamination 


during urogynecologic surgery that can lead to surgi- 
cal site infections includes Staphylococcus aureas and 
Staphylococcus epidermidis with abdominal skin inci- 
sions, fecal flora with incisions near the perineum, and 
polymicrobial anaerobic and gram-negative aerobic 
bacteria with vaginal incisions.” Surgical site infection 
is one of the most common complications in the post- 
operative period and can increase hospital stay and 
cost of care. Antibiotic prophylaxis decreases this risk 
prior to certain gynecologic and urologic procedures. 
Antibiotic prophylaxis refers to a dose of an antimicro- 
bial agent, usually via intravenous route, that is given 
just before the operation begins. The mechanism is to 
reduce the microbial burden of intraoperative con- 
tamination to a level that the body’s host defenses can 
overcome. The American College of Obstetricians and 
Gynecologists (ACOG) published guidelines on anti- 
biotic prophylaxis for gynecologic procedures that state 
prophylaxis is recommended for all hysterectomies and 
urogynecologic procedures.” The recommendation 
for antibiotic prophylaxis prior to hysterectomies is 
based on level I evidence with numerous randomized 
clinical trials. However, the recommendation to give 
antibiotic prophylaxis prior to urogynecologic proce- 
dures is solely based on expert opinion, given these 
procedures require vaginal incisions and are classified 
as clean-contaminated. Urogynecologic procedures 
that require antibiotics include anterior and posterior 
colporrhaphy, midurethral slings, and transvaginal 
mesh placement. Diagnostic laparoscopy or explor- 
atory laparotomy that does not involve vaginal or intes- 
tinal surgery does not require prophylactic antibiotics. 

The choice of antimicrobial agent for prophylaxis 
may vary based on the type of procedure planned and 
the patient’s allergies. The drug chosen should be active 
against the pathogens commonly associated with wound 
infections for that specific procedure. For most urogy- 
necologic surgery, an appropriate regimen is cefazolin 
1 g IV prior to incision. If the patient is morbidly obese 
(weight is >100 kg), an increased dose of 2 g of cefazo- 
lin is required.” For patients with a penicillin allergy, 
cephalosporin prophylaxis is acceptable if the allergy is 
not an immediate hypersensitivity reaction. The cross- 
reactivity between penicillin and cephalosporins in 
those with a penicillin allergy is rare, although anaphy- 
lactic reactions can occur. Therefore, if the patient has 
a penicillin allergy that may be an immediate hyper- 
sensitivity reaction, or immunoglobulin E mediated, an 
alternative regimen should be used. Alternative anti- 
biotic prophylaxis regimens include a combination of 
gentamicin 1.5 mg/kg IV and clindamycin 600 mg IV, 
gentamicin and metronidazole 500 mg IV, or a fluoro- 
quinolone, such as ciprofloxacin 400 mg IV. 

Timing of the antibiotic administration is impor- 
tant as the goal is to have adequate systemic levels dur- 
ing the duration of the procedure. It is recommended 


that the antibiotics be administered within an hour 
of starting the procedure, although giving the dose 
closer to the time of incision is preferred. Duration 
of antibiotic prophylaxis usually involves a single 
dose preoperatively, although multiple doses may be 
required for long procedures. A second dose of antibi- 
otics is required when the surgery approaches one or 
two times the half-life of the drug or if the estimated 
blood loss exceeds 1,500 mL.???° When cefazolin is 
used, a second dose is usually repeated if the procedure 
is longer than three to four hours.?”?8 Prophylactic 
antibiotics are not recommended after the comple- 
tion of the surgery. Studies have shown single-dose 
antibiotic prophylaxis is just as effective as 24 hours 
of antibiotics.*! Therefore, there is no benefit to con- 
tinuing antibiotics postoperatively without evidence of 
infection as it may be detrimental by promoting anti- 
biotic resistance. For procedures that involve a greater 
risk of infection and wound breakdown (overlapping 
sphincteroplasty or rectovaginal fistula repair), it is 
reasonable to consider continuing antibiotics during 
the postoperative period. There are insufficient data to 
determine the efficacy of postoperative antibiotics for 
these specific cases. 

Guidelines for prophylaxis for bacterial infec- 
tive endocarditis were revised in 2007 by the AHA.” 
Previously, patients at moderate to high risk of infective 
endocarditis were given prophylaxis prior to genitouri- 
nary procedures. These guidelines have changed for 
several reasons. Infective endocarditis is more likely to 
result from bacteremia associated with daily activities, 
such as tooth brushing, than from a genitourinary tract 
procedure. Prophylaxis only prevents a small number 
of cases of endocarditis, and the risk of antibiotic- 
associated adverse events likely outweighs the potential 
benefits. According to the AHA, the administration of 
prophylactic antibiotics solely to prevent endocarditis is 
not recommended for patients who undergo genitouri- 
nary procedures.” An exception would be patients with 
cardiac conditions, such as prosthetic cardiac valves, 
previous infective endocarditis, cardiac transplantation 
with valvulopathy, unrepaired congenital cyanotic heart 
disease, repaired congenital heart disease with residual 
defects adjacent to a prosthetic device, or within six 
months of a repaired congenital heart disease with 
prosthetic material. Patients with these cardiac condi- 
tions who present for elective procedures with urinary 
tract manipulation when they have a urinary tract infec- 
tion or enterococcal colonization require antibiotics to 
prevent bacterial endocarditis.’ For these patients, the 
recommended regimen is penicillin, ampicillin, piper- 
acillin, or vancomycin as a single dose prior to the pro- 
cedure. An alternative regimen is clindamycin 600 mg 
IV if patients have a penicillin allergy. If the dose is not 
given prior to surgery, the dose may be administered 
for up to two hours after the procedure. 
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Patients with a history of joint replacements who 
are having invasive urogenital procedures require 
antibiotic prophylaxis due to an increased risk of 
hematogenous bacterial seeding of their prosthesis.*? 
The American Academy of Orthopaedic Surgeons 
recommend antibiotic prophylaxis for these patients 
undergoing urogynecologic surgery with ciprofloxa- 
cin 500 mg PO or 400 mg IV one hour prior to the 
procedure.* Alternative regimens for gynecologic pro- 
cedures include cefoxitin, cefazolin, or ampicillin/sul- 
bactam IV. This may be continued for a maximum of 
24 hours after the procedure, although most outpatient 
procedures require only a single dose preoperatively. 


Thromboembolic Prophylaxis 


The risk of VTE, such as deep vein thrombosis or pul- 
monary embolism, is a major cause of morbidity and 
mortality among surgical patients. Perioperative throm- 
boembolic prophylaxis with mechanical methods, low- 
dose unfractionated heparin, LMWH, or fondaparinux 
significantly reduces the incidence of postoperative 
VTE.” The American College of Chest Physicians 
has published evidence-based clinical practice guide- 
lines for the prevention of VTE in the perioperative 
period. Guidelines on the decision for thromboem- 
bolic prophylaxis depend on the type of procedure and 
length, as well as the overall risk stratification for the 
patient.” Risk factors for VTE are listed in Table 24-4. 
Prophylaxis with an anticoagulant usually is begun pre- 
operatively with a low-dose agent that has minimal risk 
for increasing blood loss during surgery. Prophylaxis 
regimes are listed in Table 24-5 according to a risk strat- 
ification system. 

Mechanical methods of thromboprophylaxis are 
recommended for patients at lower risk and also in 
patients at high risk to enhance the effectiveness of the 
prophylactic anticoagulant used.'? Mechanical meth- 
ods include graduated compression stockings, inter- 
mittent pneumatic compression devices, and venous 
foot pumps. Early and frequent ambulation should 
also be encouraged in all hospitalized postoperative 
patients to decrease the risk of VTE. 

Thromboembolic prophylaxis for urogynecologic 
procedures should be similar to guidelines for gyne- 
cologic surgery.'°”° For low-risk patients undergoing 
brief procedures <30 minutes, thromboembolic pro- 
phylaxis generally is not required. For gynecologic 
patients undergoing entirely laparoscopic procedures, 
thromboprophylaxis is not required unless additional 
risk factors are present. In most benign gynecologic 
procedures, including those >30 minutes in length, 
low-dose unfractionated heparin, LMWH, or inter- 
mittent pneumatic compression devices appear to be 
appropriate prophylaxis. Patients undergoing major 
gynecologic or urogynecologic surgery should have 
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Table 24-4 Risk Factors for Venous 
Thromboembolism 


Surgery 

Trauma 

Immobility 

Malignancy or cancer therapy 

History of venous thromboembolism 

Increasing age 

Pregnancy and the postpartum period 

Estrogen-containing contraceptive and hormone 
replacement therapy 

Selective estrogen receptor modulators 

Acute medical illness 

Heart or respiratory failure 

Inflammatory bowel disease 

Myeloproliferative disorders 

Paroxysmal nocturnal hemoglobinuria 

Nephrotic syndrome 

Obesity 

Smoking 

Varicose veins 

Central venous catheterization 

Inherited or acquired thrombophilia 


Reproduced from Ref.'? 


thromboprophylaxis preoperatively and in the imme- 
diate postoperative period. If low-dose unfractionated 
heparin is used for prophylaxis, it should be admin- 
istered within two hours prior to surgery and contin- 
ued every 8 to 12 hours after the surgery while the 
patient remains hospitalized. When LMWH is used, 
the dose is usually given daily for prophylaxis or twice 
daily for extremely high-risk patients with a history of 


thromboembolism. Patients with a previous history of 
VTE may require prophylactic anticoagulation postop- 
eratively for up to 28 days. A hematology consultation 
may be useful for recommendations in patients with 
history of thromboembolism and hypercoagulable 
states. 


Shaving 


In cases where hair in the surgical field does not pres- 
ent any mechanical difficulties or difficulty in visualiza- 
tion, hair should not be removed. In procedures where 
hair removal around the surgical site is necessary, 
options include shaving with a razor or removal with 
hair clippers. Depilatory creams have been used for 
hair removal but are not recommended on the vulvar 
and perineal area due to the burning sensation and risk 
of hypersensitivity reactions. Preoperative shaving of 
the surgical site has been associated with an increased 
risk of surgical site infection due to microscopic cuts in 
the skin that serve as an environment for bacterial pro- 
liferation. A Cochrane Database Systematic Review 
compared shaving with hair clipping, and concluded 
that shaving results in an increased number of surgical 
site infections.’ Therefore, hair clipping is preferable 
to shaving in cases that require hair removal. 


Skin Preparation 


Skin preparation of the abdominal skin or the vagi- 
nal epithelium is recommended prior to the start of 
the procedure to decrease the risk of surgical site 
infections.’ The nurse, surgical assistant, or surgeon 


Table 24-5 Risk Classification for Venous Thromboembolism and Prevention Strategies 


Level of Risk Definition 


Low 1. Surgery is <30 min with patients <40 y old 


with no additional risk factors 


Moderate 1. Surgery is <30 min with patients with 
additional risk factors 
2. Surgery is <30 min in patients aged 
40-60 y with no risk factors 


Prophylaxis Regimen 


No prophylaxis required 

Early ambulation 

Heparin 5,000 U q 12 h; or enoxaparin 40 mg 
daily; or dalteparin 2,500 U daily; or graduated 
compression stockings; or intermittent pneumatic 
compression devices 


3. Major surgery in patients <40 y old with no 


additional risk factors 


High 1. Surgery is <30 min in patients >60 y old or 


with additional risk factors 


2. Major surgery in patients >40 y old or with 


additional risk factors 


Highest 1. Major surgery in patients >60 y old 


2. Prior venous thromboembolism, cancer, 


or hypercoagulable state 


Modified from Ref."? 


Heparin 5,000 U q 8 h; or enoxaparin 40 mg 
daily; or dalteparin 5,000 U daily; or intermittent 
pneumatic compression devices 


Heparin 5,000 U q 8 h; or enoxaparin 40 mg 
daily; or dalteparin 5,000 U daily; or intermittent 
pneumatic compression device in addition to 
low-dose heparin or enoxaparin 


performs this sterile scrub by using a sponge soaked in 
povidone iodine solution to cleanse the vaginal walls, 
and subsequently separately cleanse the lower abdom- 
inal skin. Traditionally, vaginal preparation with povi- 
done iodine solution is used for vaginal procedures to 
decrease infectious morbidity. Povidone iodine vagi- 
nal preparation prior to abdominal hysterectomy in a 
randomized study showed a decrease in postoperative 
pelvic abscess compared with controls, although there 
was no difference in the rates of postoperative vaginal 
cellulitis. *° 

An alternative antiseptic for abdominal or vaginal 
epithelium preparation is chlorhexidine. This solu- 
tion can be used for patients with allergies to povi- 
done iodine solution. Four percent chlorhexidine 
gluconate and 10% povidone iodine were compared 
in a randomized trial for vaginal hysterectomy.*’ 
Chlorhexidine was more effective in decreasing bac- 
terial contamination in the operating field compared 
with povidone iodine 30 minutes after the surgical 
scrub (22% vs 63%, P= .003), although there were no 
postoperative surgical site infections in either group in 
this study. Chlorhexidine vaginal preparation should 
be used with caution as it is an off-label use of the 
product and there have been case reports of vaginal 
desquamation with its use.’ An alternative scrub for 
vaginal preparation is baby shampoo in a 1:1 dilu- 
tion with normal saline, and has similar postoperative 
infection rates after gynecologic procedures (11.8%) 
to povidone iodine solution (14.6%, P = .52).*° 

Abnormal vaginal flora is associated with cuff cellu- 
litis after abdominal hysterectomy. Women with a diag- 
nosis of bacterial vaginosis or trichomonas vaginitis are 
more likely to develop vaginal cuff cellulitis or a cuff 
abscess with a relative risk of 3.2 to 3.4. Treatment 
of bacterial vaginosis with metronidazole prior to 
abdominal hysterectomy significantly decreases the 
risk of vaginal cuff infection after treatment (0% vs 
27%, P < .01).*! Therefore, patients with abnormal 
vaginal discharge or symptomatic vaginitis should be 
evaluated and treated prior to surgery to decrease the 
risk of postoperative infection. 


Surgical Safety Checklist 


The perioperative rate of death in industrialized coun- 
tries is approximately 0.4% to 0.8% with major com- 
plications occurring in 3% to 17% of patients.**? It is 
estimated that half of surgical complications are avoid- 
able. Furthermore, one study estimated that 4.4% of 
hysterectomies result in adverse events and 2.8% of hys- 
terectomies have adverse events that are preventable.” 
A “time out” check list and communication between 
staff may prevent complications in the operating room. 
Many hospitals have implemented safety checklists 
in perioperative settings to improve communication 
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and team work between operating room personnel to 
decrease the risk of complications or “near-miss” events. 

The World Health Organization (WHO) pub- 
lished surgical safety guidelines that were translated 
to a 19-item checklist in 2009. The checklist includes 
three sections categorized as “Sign in,” “Time out,” 
and “Sign out.”* The “Sign in” prior to anesthesia 
induction involves the operating team confirming the 
patient’s identity and consent, the surgical site mark- 
ing, the function of the pulse oximeter, patient aller- 
gies, airway assessment, and the risk of blood loss. The 
“Time out” prior to skin incision involves team mem- 
bers introducing themselves by name and role, con- 
firming the patient’s identity, surgical site, and consent, 
reviewing anticipated critical events, and reviewing the 
use of prophylactic antibiotics and essential imaging if 
needed. The “Sign out” occurs before the patient leaves 
the operating room and involves the nurse reviewing 
the name of the procedure, instrument, sponge, and 
needle counts, as well as pathology specimens, and 
equipment issues. The sign out concludes with the 
team reviewing any concerns related to the recovery of 
the patient. Implementation of the WHO surgical safety 
checklist in a multicenter international study resulted 
in a decrease in the rate of death from 1.5% to 0.8% 
(P = .003), and a decrease in perioperative complica- 
tions from 11% to 7% (P< .001). Other surgical safety 
checklists have been developed, such as the Surgical 
Patient Safety System (SURPASS), to follow surgical 
patients from admission to discharge, and have also 
been shown to decrease complications and mortality.” 

Surgical safety checklists are associated with 
improvements in patient outcomes in the perioperative 
setting. It is important for all members of the operat- 
ing personnel including the surgeon, nurses, surgical 
assistants, and anesthesiologist to communicate well 
and function as a team. Urogynecologists who do not 
already practice at a center that performs a detailed 
preoperative “time out” should consider starting this 
practice in order to improve patient safety. 


IMPORTANCE OF PERIOPERATIVE 
EVALUATION AND MANAGMENT 


Preoperative evaluation and perioperative manage- 
ment is a crucial component of preparing patients for 
urogynecologic surgery. A detailed history and physi- 
cal examination should be performed, including car- 
diac risk stratification based on functional capacity 
and comorbidities. Routine laboratory tests and radio- 
logic imaging for preoperative “clearance” is not rec- 
ommended. Instead, laboratory tests ordered should 
be individualized according to the patient’s underly- 
ing medical conditions and the proposed procedure. 
Thromboembolic and antibiotic prophylaxis should 
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be utilized for patients with indications prior to sur- 
gery to decrease perioperative morbidity. Preoperative 
evaluation and communication between the surgeon, 
patient, consulting physicians, and anesthesiologist is 
vital to provide a safe operating environment and to 
decrease adverse events. 
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INTRODUCTION 
Key Points 


e The primary goal of surgery is to maximize surgical 
outcomes by minimizing intraoperative and post- 
Operative complications. 

e Recently a shift toward evidence-based medicine 
has led to significant changes in postoperative 
patient management, although more research is 
needed in this area. 


The primary goal of surgery is to maximize surgical 
outcomes by minimizing intraoperative and postopera- 
tive complications. Often, expert opinion serves as our 
primary guide to achieve this goal. However, the shift 
toward evidence-based medicine has led to significant 
changes in postoperative patient management. We 
present evidence for current postoperative recommen- 
dations, and, where evidence is lacking, discuss current 
practices and make recommendations. (Table 25-1). 


POSTOPERATIVE ACTIVITY 
RESTRICTIONS 


Activities that may Increase Intra- 
abdominal Pressure (eg, Lifting, Stairs, etc) 


Nowhere does expert opinion play a more significant 
role than in recommendations concerning postop- 
erative activity. Studies have found a wide range of 


Postoperative Care of Patients 
with Functional Disorders 
of the Pelvic Floor 


practices. A survey of 355 Danish gynecologists found 
highly variable recommendations for restrictions on 
lifting after vaginal repair. These ranged from avoiding 
lifting weights more than 15 kg for eight weeks to avoid- 
ing lifting weights more than 15 kg for two weeks.! In 
another study, 93 educational pamphlets distributed 
postoperatively at hospitals in the United Kingdom 
were reviewed and found to include lifting restrictions. 
The most common advice was “no heavy lifting for 
three months after surgery.”” 

The foundation for many of these recommenda- 
tions is the belief that an increase in intra-abdominal 
pressure that can occur with activities such as cough- 
ing, exercise, or lifting will contribute to the incidence, 
progression, or recurrence of pelvic floor disorders. 
However, in a study evaluating intra-abdominal pres- 
sure with particular activities, Weir et al. found that 
lifting and climbing stairs increases intra-abdominal 
pressure much less than Valsalva, forceful coughing, 
or rising from a supine to erect position, all of which 
patients are allowed and encouraged to do on post- 
operative day one.’ Similar findings were reported in 
another study that showed the greatest rise in intra- 
abdominal pressure occurred with unavoidable activi- 
ties such as forceful coughing and Valsalva maneuvers 
(Figure 25-1).*° 

Physicians have also argued that incision strength 
and integrity are directly related to the time of surgery, 
with incisions gaining strength over time. However, 
in an animal study evaluating the rupture strength 
of both early and late (six weeks) hernia repair with 
mesh, the rupture strength was nearly identical at both 
time periods and close to 300 mm Hg.’ This is well 
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Table 25-1 Evidence Supporting Advice, Recommendations and Future Research 


Advice 
Lifting 


Climbing 
stairs 


Driving 


Exercise 


Vaginal 
intercourse 


Returning to 
work 


From Ref.” 


Evidence 


Lifting increases 
intra-abdominal 
pressure much 

less than Valsalva, 
forceful coughing, or 
rising from supine to 
erect position? 


Climbing stairs 
increases intra- 
abdominal pressure 
much less than 
Valsalva, forceful 
coughing, or rising 
from supine to erect 
position® 

No retrospective 
or prospective 
evidence 


Limited 
retrospective 

and prospective 
evidence. Forceful 
coughing increases 
intra-abdominal 
pressure as much as 
jumping jacks® 


No consistent 
retrospective 
evidence; no 
prospective 
evidence 


No consistent 
prospective or 
retrospective 
evidence 


Our Recommendations 


‘le 


2. 


w 


N 


Patients should continue lifting patterns 
as before surgery 

Patients need an adequate postoperative 
analgesic regimen 


. Preprocedure and postprocedure 


recommendations should be consistent 


. Patients should continue climbing stairs 


as before surgery 


. Patients need an adequate postoperative 


analgesic regimen 


. Preprocedure and postprocedure 


recommendations should be consistent 


. Patients need an appropriate 


postoperative analgesic regimen that 
does not cause a clouded sensorium 
when driving 


. Patients may resume driving when 


comfortable with hand and foot 
movements required for driving 


. Preprocedure and postprocedure 


recommendations should be 
consistent 


. Patients need an appropriate 


postoperative analgesic regimen 


. Patients may resume preprocedure 


exercise level 


. Exercise program may need to be 


tailored 


. Preprocedure and postprocedure 


recommendations should be 
consistent 


. Women and their partners should make 


the decision to resume intercourse 
mutually 


. Women should use vaginal lubricants 


and sexual positions permitting them to 
control the depth of vaginal penetration 


. Preprocedure and postprocedure 


recommendations should be 
consistent 


. Women should be encouraged to return 


to work relatively soon postprocedure 


. Consider graded return to work 
. Preprocedure and postprocedure 


recommendations should be 
consistent 


Future Research 


1. Prospective cohort study 
of patients encouraged to 
resume regular exercise 
program 

2. Trial in which women are 
randomly assigned to 
lift weights lighter than 
before surgery or lift the 
same weights as before 
surgery 


Prospective cohort study 

of patients encouraged to 
resume regular exercise 
program, including climbing 
stairs 


Prospective cohort study 
of women encouraged to 
resume normal activities, 
including driving 


Prospective interventional 
studies to encourage women 
to resume exercise programs, 
as well as build strength and 
cardiovascular health 


Prospective interventional 
studies aimed to help women 
resume sexual intimacy after 
gynecologic surgery; such 
studies should capture data 
on incidence of vaginal vault 
dehiscence and its associated 
factors 


Prospective studies 
evaluating the optimal 
strategies to permit women 
to return to effective work 
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Lift 35 Ib (16 kg) from floor 


Forceful cough 


Lift 20 Ib (9 kg) from floor 


Valsalva MancUVer | CTT 
| 


Rise from supine position on the floor 


Lift 35 Ib (16 kg) from counter a 
Small cough 


Walk at 2.7 mph (4.3 km/h) 


Lift 8 Ib (3.6 kg) 
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Baseline mmm 
(0) 


50 100 150 200 


Intra-abdominal pressure (cm HzO) 


FIGURE 25-1 Median intra-abdominal pressures recorded among 30 women during various activities. (Data from 


Ref.°) 


above the pressures created by humans under physi- 
ologic conditions (Figure 25-1). Until better evidence 
exists to guide recommendations, lifting restrictions 
are made on expert opinion. 


Bathing and Swimming 


Recommendations concerning return to bathing and 
swimming vary widely. Baths are generally not recom- 
mended for two to six weeks after surgery despite no 
evidence showing an increased risk of wound infection 
with bathing. Once bandages have been removed, 
in the absence of complications, there is no evidence 
that bathing is harmful. Avoiding swimming pools is 
also generally recommended secondary to concerns 
that communal pools may expose the incision to con- 
tamination and increase the risk of infection. However, 
once fibroplasia has occurred, four to five days postop- 
eratively,° and wounds are closed, this concern may be 
unfounded. 


Driving 
There are two primary concerns that have served as 
a foundation for recommendations that limit an early 
return to driving. First, postoperative patients are gen- 
erally prescribed a combination of analgesics that can 
cause sedation and impair cognitive function.’ Second, 
pain associated with the surgical incision may cause a 
driver to hesitate in an emergency situation.®” 
Postoperative pain treatment regimens typically con- 
sist of nonsteriodal anti-inflammatory drugs (NSAIDs) 
and opioids. While NSAIDs are generally regarded as 


safe, the labeling of opioids warns of drowsiness and 
sedation in users, and the danger of operating heavy 
machinery. Objective evidence from a recent random- 
ized controlled trial revealed no significant impair- 
ment in behavioral ability when comparing patients 
taking opioids with those taking NSAIDs. However, 
study participants reported that an increase in effort 
was necessary to perform the driving test when treated 
with opioids and that they experienced increased seda- 
tion and reduced alertness.’ Therefore, women taking 
only NSAIDs for pain control should be able to resume 
driving at least for short distances.’ 

Despite treatment with analgesic medication, pain 
on some level is unavoidable and many surgeons fear 
that it may adversely affect a patient’s ability to drive 
safely. In fact, in a British study that surveyed obste- 
tricians and gynecologists on postoperative driving 
recommendations, the most common response for the 
reason to restrict driving postoperatively was the inabil- 
ity to perform an emergency stop (70.6%, n = 48).°® 

The duration of this restriction is dependent on 
multiple factors such as surgical approach, proce- 
dure, and patient healing. In a randomized study by 
Wright et al., driver reaction times were measured in 
64 patients randomized to open versus laparoscopic 
hernia repair.'° Researchers found that the foot reac- 
tion times were significantly faster on postoperative 
days one and three (P = .01 and .0003) in patients 
who had laparoscopic surgery but by day six response 
times were not different between women undergoing 
open versus closed procedures. 

Nunez and Giddins recommend that patients 
should test their driving ability by manipulating the 
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pedals, gears, and steering wheel of a stationary vehi- 
cle.” If the postoperative patient has no difficulty with 
manipulating the controls of a stationary vehicle, then 
the patient may consider a short trip with a passenger 
who can drive the vehicle if the patient is unable to 
continue. 


Return to Work 


There are no prospective gynecologic studies evaluat- 
ing outcomes related to resumption of work after sur- 
gery. Consequently, there is a significant variation in 
the advice given by physicians to their patients. One 
study based on surveys in the United Kingdom found 
recommendations for return to work after hysterectomy 
ranged from one to ten weeks with a mean of six weeks." 
The primary factors that influence a patient’s return to 
work are physician recommendations, the nature of the 
work, and the operative procedure performed. 

Multiple studies have revealed that patients are 
more likely to return to work earlier if they receive 
preoperative counseling and postoperative reinforce- 
ment.'!:!? Of course, the physical demands associated 
with the job also play a key role in the convalescence 
period and physician recommendations.'! Patients 
whose jobs consisted of office activities returned to 
work sooner than those whose work consisted of heavy 
manual labor. The activities associated with an office 
job are unlikely to produce a rise in intra-abdominal 
pressure beyond that which is produced from daily 
activities.’ 

The type of procedure including surgical approach 
also has a dramatic impact on a patient’s postoperative 
recovery. One study evaluating quality of life (QoL) 
measures between vaginal and abdominal hysterec- 
tomy found the vaginal hysterectomy group had less 
pain, better QoL, and better mobility the first six 
weeks of the recovery period. As a general rule, the 
more minimally invasive the procedure, the quicker 
the patient will be able to return to work. In fact, 
Oikkonen et al. found that 30% of patients reported 
they were capable of returning to work on postopera- 
tive day seven after laparoscopic cholecystectomy.'* 
Physician preoperative counseling should reflect these 
factors and include postoperative reinforcement. 


SEXUAL FUNCTION 


Return to Sexual Activity 


There are no prospective studies that have evaluated 
outcomes associated with return to sexual function. 
Ottesen et al. published the results of a nationwide 
survey of gynecologists in Denmark and found that the 
median time recommended to abstain from vaginal 


intercourse was four weeks.' The potential risks asso- 
ciated with premature initiation of intercourse include 
infection, mesh erosion, bleeding, pain, and, in the 
case of hysterectomy, disruption of the vaginal vault 
closure. 

One of the most troubling complications is vagi- 
nal vault dehiscence. Research on the topic is limited 
to retrospective studies and reports are inconsistent. 
A case series by Iaco et al. found that four of five 
patients who experienced dehiscence reported that 
intercourse was the inciting event.’ The mean time 
from surgery for these women was 2.6 months. In 
contrast, a retrospective study found the median time 
to dehiscence was 6 and 20 months for vaginal versus 
abdominal hysterectomy, respectively.'® Paradoxically, 
maximal wound tensile strength, which is 75% to 80% 
of unwounded skin, has been shown to occur at eight 
weeks.'’ The significant variation in time to dehiscence 
suggests that other factors including suture material, 
surgical technique, age, and menopausal status may 
play a more central role than the timing of the resump- 
tion of sexual activity. 

In patients who undergo a mesh procedure, a dis- 
ruption of the incision during intercourse may increase 
the risk of infection and subsequent mesh erosion. 
Nonetheless, some surgeons, citing practices of other 
subspecialties, have recommended an early resump- 
tion of sexual activity to decrease scarring and prevent 
vaginal rigidity and dyspareunia. There are no studies 
to help guide recommendations in this situation. The 
decision to resume sexual activity should be mutual 
one between the patient and her partner. Minig et al. 
recommend the caregivers give a consistent message 
on resumption of sexual activity both preoperatively 
and postoperatively.” Women should be encouraged 
to use lubricants and try different sexual positions to 
overcome the loss of normal lubrication from the cer- 
vix and the decrease in vaginal length that often occurs 
after hysterectomy. 


Sexual Dysfunction 


Surgical correction of pelvic floor disorders which 
requires maintenance of vaginal length and caliber 
may improve or adversely affect sexual function. A 
recent prospective multicenter study by Rogers et al. 
evaluated female sexual function after a variety of anti- 
incontinence and reconstructive surgeries.'* Using the 
Pelvic Organ Prolapse Urinary Incontinence Sexual 
Questionnaire (PISQ) they found a 68% improve- 
ment in sexual function six months postoperatively. 
The significant improvement in postoperative PISQ 
scores was driven primarily by a decrease in urinary 
incontinence episodes with intercourse. 

Sexual dysfunction associated with pelvic recon- 
structive surgery is often attributed to narrowing of the 
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vagina that may occur after posterior repair. A subanal- 
ysis of the previous multicenter trial revealed patients 
who had posterior repair were more likely to report 
postoperative dyspareunia (28% vs 57%, P = .02).'° 
However, this study did not include information 
regarding perineorrhaphy that would be the primary 
cause of decreased vaginal caliber. Levator plication, 
which was used in the past to augment a posterior 
repair, has been shown to significantly increase the 
rate of de novo dyspareunia and should be avoided.” 
In the absence of data to the contrary, a reasonable 
recommendation would be avoid excessive plication or 
excision of vaginal epithelium as well as plication of 
the levator ani in women who wish to resume sexual 
activity after surgery. 

The use of mesh during pelvic floor surgery may also 
adversely affect vaginal caliber. Studies have shown 
that mesh of all types contract. Klinge et al. reported 
30% to 50% contraction at four weeks.?! The contrac- 
tion also affects the mesh arms that puts further ten- 
sion on the vaginal epithelium and increases the risk 
of mesh erosion and pain following reconstructive sur- 
gery. A case series of 17 patients with mesh contraction 
found that all patients presented with severe vaginal 
pain and dyspareunia. In addition, mesh erosion (9 of 
17), vaginal tightness (7 of 17), and vaginal shorten- 
ing (5 of 17) were frequently present together.”* These 
complications often require mesh resection. After sur- 
gical correction, 88% of women in the previous study 
had a substantial reduction in vaginal pain and 64% 
experienced a reduction in dyspareunia. 


CATHETER MANAGEMENT 


Definitions used in studies to define voiding dysfunc- 
tion and urinary retention vary widely and make the 
literature about its incidence difficult to interpret. 
One commonly used definition is the inability to ade- 
quately empty the bladder six weeks postoperatively.” 
Regardless of the definition, it is common, occurring in 
2.8% to 14% of patients undergoing midurethral sling 
surgery“ and in 5% to 20% of women undergoing 
urogynecologic procedures in general.” Several fac- 
tors contribute to postoperative voiding dysfunction. 
It is hypothesized that during anterior repair, inflam- 
mation and edema from plication of the vesicovaginal 
muscularis, especially near the urethrovesical junction, 
may act to obstruct the urine outflow. Alternatively, 
patients who have had abdominal surgery may hesitate 
to contract their abdominal muscles, which can inhibit 
the voiding reflex. This reflex relies on the generation 
of sufficient intra-abdominal pressure to trigger the 
parasympathetic function of the bladder detrusor.”° 
Whatever the cause, adequate drainage of the bladder 
is necessary to avoid overdistention of the bladder and 


possible infection. Evacuation of the bladder can be 
achieved with transurethral and suprapubic catheters 
as well as intermittent self-catheterization. 


Bladder Drainage 


In 1937 Foley described the first self-retaining trans- 
urethral catheter.” Its ease of insertion has made it 
ubiquitous in hospitals around the world. It can be 
used for a short duration to drain the bladder or to 
monitor output. However, even with a closed drain- 
age system, the risk of UTI is 5% to 10% each day 
the catheter is in place.?* The Centers for Disease 
Control (CDC) has published guidelines to help 
prevent catheter-associated urinary tract infections 
(Table 25-2).2° Several additional interventions— 
suprapubic catheterization, sealed junction catheters, 
and prophylactic antibiotics—have been developed 
and utilized in an attempt to lower the incidence of 
postoperative urinary tract infections. 

An alternative to transurethral catheterization is 
suprapubic catheterization, which avoids the high 
bacterial density of the periurethral region produc- 
ing lower rates of bacterial infection. Bergman et al. 
showed a decrease in febrile morbidity (fever index 
8.8 vs 22.3, P< .01) and more rapid return of normal 
bladder function in patients who received a suprapu- 
bic catheter.” Similar findings were seen in a study by 
Andersen et al., which found a statistically significant 
decrease in bacteriuria on the fifth postoperative day 
(20.8% vs 45.5%, P < .025).?! Other advantages to 
suprapubic catheters include improved patient com- 
fort, patient controlled voiding trials, and the elimi- 
nation of transurethral catheterization for postvoid 
residual volumes. These benefits make them ideal for 
patients who are likely to require catheterization for a 
longer period time. However, their small caliber makes 
suprapubic catheters prone to obstruction and necessi- 
tates their frequent irrigation. In addition, the invasive 
method of their insertion can cause rare complications 
such as cellulites, bowel injury, urine extravasation, 
and catheter fracture. 

Another method of bladder drainage is intermit- 
tent self-catheterization. This approach requires that 
the patient have the mental and physical capacity to 
perform self-catheterization. Patients can start self- 
catheterization immediately postoperatively or after 
removal of a Foley catheter. Typically, patients are 
instructed to empty the bladder every three to four 
hours and as needed during the night. Intermittent 
self-catheterization is safe and has lower complication 
rates than indwelling or suprapubic catheter place- 
ment.’ The incidence of asymptomatic bacteriuria 
or catheter-associated urinary tract infections has not 
been shown to be reduced with the use of sterile versus 
clean intermittent catheterization techniques.** 
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Table 25-2 Guidelines from the CDC for Prevention of Catheter-associated Urinary Tract Infections 


Category IA. Strong Recommendation with High- to Moderate-Quality Evidence 
e In the non-acute care setting, clean (ie, nonsterile) technique for intermittent catheterization is an acceptable and 
more practical alternative to sterile technique for patients requiring chronic intermittent catheterization 


Category IB. Strong Recommendation with Low-Quality Evidence 


Maintain unobstructed urine flow 


catheter or collecting system 


Insert catheters only for appropriate indications and leave in place only as long as needed 

Perform hand hygiene immediately before and after insertion or any manipulation of the catheter device or site 
Properly secure indwelling catheters after insertion to prevent movement and urethral traction 

If intermittent catheterization is used, perform it at regular intervals to prevent bladder overdistension 
Following aseptic insertion of the urinary catheter, maintain a closed drainage system 


Use standard precautions, including the use of gloves and gown as appropriate, during any manipulation of the 


e Unless clinical indications exist (eg, in patients with bacteriuria on catheter removal posturologic surgery), do not 
use systemic antimicrobials routinely to prevent catheter-associated urinary tract infections (CAUTI) in patients 


requiring either short- or long-term catheterization 


e Do not clean the periurethral area with antiseptics to prevent CAUTI while the catheter is in place 

e Implement quality improvement programs or strategies to enhance appropriate use of indwelling catheters and to 
reduce the risk of CAUTI based on a facility risk assessment 

e Provide and implement evidence-based guidelines that address catheter use, insertion, and maintenance 

e Ensure that health care personnel and others who take care of catheters are given periodic in-service training 
regarding techniques and procedures for urinary catheter insertion, maintenance, and removal. Provide education 
about CAUTI, other complications of urinary catheterization, and alternatives to indwelling catheters 


Category II. Weak Recommendation 


e Unless otherwise clinically indicated, consider using the smallest bore catheter possible, consistent with good 


drainage, to minimize bladder neck and urethral trauma 


e Changing indwelling catheters or drainage bags at routine, fixed intervals is not recommended 
e Unless obstruction is anticipated (eg, as might occur with bleeding after prostatic or bladder surgery) bladder 


irrigation is not recommended 


e Routine irrigation of the bladder with antimicrobials is not recommended 
e Routine screening of catheterized patients for asymptomatic bacteriuria is not recommended 


Modified from Ref.?? 


Prophylactic Antibiotics 


Another measure that is often implemented to 
decrease the risk of iatrogenic urinary tract infections 
associated with catheterization is prophylactic antibi- 
otics. Symptomatic urinary tract infections and bac- 
teriuria in patients receiving antibiotics were reduced 
in a randomized placebo-controlled trial. Rogers et al. 
found a decrease in positive urine cultures (46% vs 
61%, P= .002) and symptomatic UTIs at the time of 
suprapubic tube removal (7.2% vs 19.8%, P = .001) 
in patients given Macrobid 100 mg daily while cath- 
eterized postoperatively. However, prophylactic anti- 
biotics did not decrease symptomatic UTI at the 
six- to eight-week postoperative visit (1.8% vs 5.4%, 
P= .10).” Van der Wall et al. found a decrease in UTIs 
in suprapubic and indwelling catheter patients receiv- 
ing ciprofloxacin (20% vs 5%, RR 4.0).28 A Cochrane 
review revealed weak evidence that antibiotic prophy- 
laxis compared with giving antibiotics when clinically 
indicated reduced the rate of symptomatic urinary 
tract infection in female patients with abdominal sur- 
gery and a urethral catheter for 24 hours.*° The use 


of prophylactic antibiotics must be balanced with the 
risks associated with their use and their potential to 
promote the development of resistant bacterial strains. 


Removal 


While drainage of the bladder via catheterization is often 
necessary after pelvic floor surgery, it should be removed 
expeditiously. The risk of infection is directly related to 
the duration of catheterization. In addition, catheteriza- 
tion is often viewed by patients as one of the more dis- 
ruptive interventions of the postoperative period. 
Various methods to determine when to remove the 
catheter have been proposed. Some authors advo- 
cate removal of the catheter when postvoid residual 
volumes are <20% of the voided volumes.” Kleeman 
et al. instilled 300 mL of sterile water via a Foley cath- 
eter prior to discharge and found that 92% of patients 
who voided 250% of the amount inserted and 100% of 
the patients who voided 268% of the amount inserted 
did not require recatheterization for retention.** This 
is a simple bedside test that can be used to determine 
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if the patient is ready for catheter removal or to stop 
intermittent self-catheterization. 


General Catheter Care 
Key Point 


e CDC guidelines provide a framework for manage- 
ment protocols that should be utilized for proper 
catheter care. 


CDC guidelines (Table 25-2) provide a framework 
for management protocols that should be utilized for 
proper catheter care. Cleaning the catheter near its 
origin of insertion with soap and water is adequate for 
ongoing maintenance. For urethral indwelling cath- 
eters, meatal disinfectants or antibacterial lubricants 
should not be used as they do not prevent infection 
and may lead to the development of resistant bacteria 
at the meatus.*” Care should be taken to avoid cross- 
contamination between patients when in contact with 
the catheter or the drainage system. The collecting sys- 
tem should be emptied regularly, avoiding contact of 
the drainage spigot with the collection container. 

Leakage around a transurethral or suprapubic cath- 
eter can occur with chronic use (>6 weeks). If this 
occurs, the catheter should be replaced with a larger 
one by 2 to 4 F. In patients with neurogenic condi- 
tions, using antimuscarinics or partially deflating the 
balloon may be effective solutions to reduce leakage 
around the catheter. 


BOWEL MANAGEMENT 


Diet 
Key Point 


e Early oral feeding is associated with improved 
wound healing, faster recovery, earlier hospital dis- 
charge, and reduced cost and does not appear to 
increase the incidence of ileus. 


Surgical management for pelvic floor disorders can be 
classified as intraperitoneal or extraperitoneal. Vaginal 
surgery that remains extraperitoneal (eg, retropubic 
slings, anterior and posterior trocar-guided mesh place- 
ment or placement of free grafts) is typically performed 
as an outpatient procedure without dietary limitations. 

In the past, following intraperitoneal surgery, sur- 
geons have held postoperative enteral feeds in an effort 
to reduce the incidence of ileus. In addition, many sur- 
geons theorized that early feeding would lead to emesis 
and subsequent aspiration and wound breakdown. 


However, recent studies have shown that early oral 
feeding is associated with improved wound healing, 
faster recovery, earlier hospital discharge, and reduced 
cost and does not appear to increase the incidence of 
ileus.*° In this study, early feeding was defined as hav- 
ing oral intake of fluids or food within the first 24 hours 
after surgery regardless of the presence or absence of 
the signs that indicated the return of bowel function. 
While the most recent Cochrane review on the subject 
in 2007 revealed early oral feeding was associated with 
increased nausea (RR 1.79, CI 1.19, 2.71), it was also 
associated with a shorter hospital stay and shorter time 
to first solid diet.*! In addition, there was no significant 
difference in postoperative ileus, vomiting, febrile mor- 
bidity, or wound complications. 


Sphincteroplasty and Fistula Repair 


Research on bowel management following sphincter- 
oplasty or fistula repair is sparse. Much of the data 
on the subject are based on expert opinion. Some 
physicians recommend a laxative regimen in the early 
postoperative period to encourage easy passage of soft 
stool to prevent trauma to the suture line. Others have 
recommended a bowel confinement technique or con- 
stipating regimen to prevent immediate stress on the 
suture line and pain associated with bowel movements. 

One randomized trial compared a bowel confine- 
ment regimen (a clear liquid diet with loperamide 
4 mg by mouth three times per day and codeine phos- 
phate 30 mg by mouth four times per day until the 
third postoperative day) with a regular diet beginning 
the day of surgery in patients undergoing anorectal 
reconstructive surgery.*? With a mean follow-up of 
13 months, no difference in functional outcomes was 
noted between groups. However, the investigators did 
find a delay in first bowel movement and increased 
cost in the bowel confinement group. Mahony et al. 
compared a bowel confinement regimen (codeine 
phosphate) with a laxative regimen (lactulose) after 
primary repair of a third-degree obstetric anal sphinc- 
ter tear. The authors found that patients in the laxa- 
tive group had significantly earlier and less painful first 
bowel movement as well as earlier hospital discharge. 
There was no difference in other symptomatic or func- 
tional outcomes between the two groups. 


POSTOPERATIVE ANTIBIOTICS 
Key Point 


e There is no difference in the rate of surgical site 
infections when comparing single-dose antibiotic 
use and multiple-dose regimens given for less than 
or more than 24 hours perioperatively. 
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The primary role of prophylactic antibiotic therapy in 
the preoperative period is outlined in Chapter 24. The 
use of antibiotics preoperatively decreases the concen- 
tration of bacteria against which the body must defend 
and thus the risk of infection. A systematic review of 
randomized trials revealed no difference in the rate of 
surgical site infections when comparing single- and 
multiple-dose regimens given for less than or more 
than 24 hours perioperatively (OR 1.04, 95% CI 
0.86-1.25).* 


WOUND MANAGEMENT 
AND COMPLICATIONS 


One of the most common risks of any surgery is a 
wound infection. In many situations these infections 
are preceded by the formation of a hematoma/seroma 
and/or by the use of synthetic material. The risk of 
wound complications with mesh use can be as high as 
20%.” Basic principals of surgery such as preoperative 
antibiotics, sterile technique, and wound hemostasis/ 
wound closure should be utilized to prevent wound 
complications. 


Prevention 


While basic principles of surgery help prevent post- 
operative morbidity, other methods have yet to be 
proven. For example, vaginal packing is commonly 
used postoperatively to improve wound healing. The 
pressure from the packing is thought to tamponade 
bleeding vessels and prevent hematoma formation and 
wound breakdown. In cases in which synthetic mesh 
is used, manufacturers often recommend the use of 
packing to both decrease the risk of hematoma for- 
mation and also increase the contact area between 
the mesh and tissue. Aside from pain on removal and 
fullness, there are few risks associated with the use of 
packing. However, no research is available that shows 
a decrease in perioperative morbidity associated with 
vaginal packing. 

Another common practice utilized to decrease 
postoperative morbidity is the use of vaginal estro- 
gen postoperatively. A Danish study found that 59% 
of physicians recommended its use after surgery.! 
This recommendation is particularly true in patients 
who have severe vaginal atrophy preoperatively or 
in patients who have had a graft or mesh placed. 
Estrogen causes epithelial cell proliferation and neo- 
vascularization that many believe may decrease post- 
operative morbidity. Research substantiating that the 
use of topical estrogen therapy improves outcomes is 
lacking. Consequently, surgeons should discuss post- 
operative use of topical estrogens with their patients to 
determine when to utilize this therapy. 


One preventable risk factor for wound complica- 
tions is smoking. Studies have shown a four- to five- 
fold increased risk of erosion of synthetic mesh in this 
population.*°*” The damage of smoking is caused by 
the following mechanisms: (1) nicotine increases plate- 
let aggregation, decreases microvascular prostacyclin 
levels, and inhibits the function of fibroblasts, macro- 
phages, and red blood cells, (2) nicotine and carbon 
monoxide increase cardiac workload and decrease 
oxygen tension in tissues, (3) epithelial regeneration 
and collagen synthesis are impaired, and (4) perioper- 
ative wound infection rates increase. These effects can 
be mitigated by stopping smoking two weeks preop- 
eratively and by encouraging patients to remain smoke 
free postoperatively. 


Treatment of Wound Infections 


The majority of procedures performed for pelvic 
floor dysfunction are considered clean-contaminated 
(Table 25-3).** The wound infection rate is reported 
to be 2.1% for clean, 3.3% for clean-contaminated, 
6.4% for contaminated, and 7.1% for dirty or infected 
cases.” 

Management of postoperative wound infections 
depends on their location and severity. A common site 
of infection after hysterectomy is the vaginal cuff. Cuff 
cellulitis occurs at the surgical margin where the cer- 
vix was removed. Patients typically present in the first 
several days postoperatively with fever, inflammation, 
and induration at the cuff. Vaginal flora is the source 
of these infections that are treated with single-agent 
broad-spectrum antibiotics. If a hematoma forms at 
the vaginal cuff and becomes infected, a cuff abscess 
may develop. These women also present with fever 
but may have pelvic pain and pressure. A tender mass 
with purulent drainage may be seen on clinical exam- 
ination. A computer topography scan can be useful 
to delineate the margins of the abscess. Initial treat- 
ment includes broad-spectrum antibiotics; in some 
instances drainage of the abscess may be necessary. 

Abdominal wound infections are another potential 
site for postoperative complications. Wound cellulitis, 
which is the least severe, is localized to the skin and 
adipose tissue above the fascia. It is characterized clin- 
ically by erythema, induration, and warmth. Antibiotic 
therapy is the initial treatment of choice. However, if 
purulent drainage is noted, a deeper wound infection 
should be suspected. In this case, the wound should 
be opened and allowed to drain. The integrity of the 
fascia should be tested and debridement performed. 
Wet-to-dry packing with gauze moistened with saline 
can be used to expedite wound closure by secondary 
intention. 

Early fascial dehiscence is a surgical emergency 
that complicates 0.24% to 3.5% of abdominal 
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Table 25-3 Classification of Surgical Wounds According to the National Research Council 


Class I/clean 


Surgical wounds that exhibit no infection or inflammation; operations not involving the entry 


of the uninfected respiratory, digestive, genital, or urinary tracts. Operations in which aseptic 
conditions are fully maintained: surgical wounds are primarily closed and, if necessary, drained 
using a closed system. Surgical wounds after nonpenetrating trauma injuries are included in 
this class if they fulfill the above criteria 


Class II/potentially 
contaminated 


Surgeries involving opening of the respiratory, digestive, genital, or urinary tracts under 
controlled conditions and without abnormal contamination. Operations involving biliary tract, 


appendix, vagina, and oropharynx that exhibit no evidence of infection and where aseptic 
conditions are fully maintained arc included in this class 


Class III/ 
contaminated 


Fresh (within 7 h of causal event), open trauma injuries. Surgical procedures with 
a major sterile technique (open heart surgery), or with significant contamination from 


the gastrointestinal tract. Wounds with acute, nonpurulent inflammation are included in 


this class 
Class IV/infected 


Old (more than 7 h after causal event) trauma injuries with devitalized tissue and 


with preexisting clinical infection or perforated viscera. This definition suggests that 
organisms giving rise to postoperative infection were present in the surgical area prior 


to the surgery 


From Ref.” 


surgeries and may lead to evisceration.” Patient fac- 
tors and technical factors, such as suture material and 
incisional tension, can increase the risk of this event. 
When suspected, the patient should be taken to the 
operating room immediately for wound exploration. 
The incision should be opened and debrided, either 
mechanically or chemically, and a mass closure with 
permanent suture should be performed. The inci- 
sion may be left open to close by secondary inten- 
tion or negative pressure wound therapy (NPWT) 
(eg, vacuum-assisted closure device [KCI, San 
Antonio, Texas]) may be used in patients who are at 
high risk for complications. NPWT has been shown 
to decrease the time for wound closure and can facili- 
tate wound care.” 


Treatment of Mesh Complications 


Multiple factors, such as the type of mesh utilized 
and concomitant procedures performed at the time 
of its placement, contribute to the complication rate 
associated with mesh use. The complexity of these 
adverse events led to the publication of a new clas- 
sification system by the International Urogynecologic 
Association and the International Continence Society 
in 2011 (Table 25-4).” The report also addressed ter- 
minology commonly used in describing mesh and its 
complications. The committee recommended more 
specific terms as outlined below in lieu of the generic 
term erosion. 

Treatment of mesh complications depends in large 
part on their timing and their severity. Intraoperative 


complications, such as cystotomy during retropubic 
sling placement, can be managed simply by remov- 
ing and replacing the trocar. It is imperative that 
the surgeon check for these potential problems after 
mesh placement as their morbidity, if unrecognized, 
is significant. For example, the patient in Figure 25-2 
underwent a posterior vaginal mesh procedure using 
trocars. At three months, clinical examination con- 
firmed an infected midline 15 mm vaginal mesh expo- 
sure together with a rectovaginal fistula. There had 
been mesh penetration of the rectum. Had this been 
identified intraoperatively, the mesh could have been 
removed and the fistula potentially avoided.” 

Postoperative complications associated with syn- 
thetic material can range from suture exposure to 
fistula formation and large mesh extrusion. Patients 
may report bloody foul-smelling discharge and/or dys- 
pareunia. Suture erosions can usually be treated in 
clinic by removing the suture and providing vaginal 
estrogen.” Small synthetic mesh extrusions are often 
initially treated in a similar fashion. However, when 
conservative management fails or the extrusion is 
large, a return to the operating room may be neces- 
sary to remove the mesh. For example, the 67-year-old 
patient pictured in Figure 25-3 underwent pelvic organ 
prolapse repair with a hysterectomy. She subsequently 
had a transvaginal mesh repair for a large recurrent 
cystocele. At five months follow-up, she complained 
of dyspareunia. Vaginal examination revealed a mesh 
exposure of 20 x 15 mm at the anterior vaginal wall 
and vaginal cuff that was management by excision and 
removal in the operating room.” 
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Table 25-4 IUGA/ICS Joint Terminology and Classification of Complications Related Directly to 
the Insertion of Prostheses (Meshes, Implants, Tapes) or Grafts in Female Pelvic Floor Surgery 


A Terms Used Definition 

> Prosthesis A fabricated substitute to assist a damaged body part or to augment or stabilize a 
=] hypoplastic structure 

X A: Mesh A (prosthetic) network fabric or structure 

if B: Implant A surgically inserted or embedded (prosthetic) device 


C: Tape (sling) A thin strip of synthetic material 

Graft Any tissue or organ for transplantation. This term will refer to biological materials inserted 
A: Autologous grafts 
B: Allogratts 


C: Xenografts 


From the woman’s own tissues, for example, dura mater, rectus sheath, or fascia lata 
From post-mortem tissue banks 


From other species, for example, modified porcine dermis, porcine small intestine, 


Trocar 


Complication 


Contraction 
Prominence 
Penetration 
Separation 
Exposure 


Extrusion 
Compromise 
Perforation 
Dehiscence 


bovine pericardium 
Narrow prosthetic/graft insertion needle device 


A morbid process or event that occurs during the course of a surgery that is not an 
essential part of that surgery 


Shrinkage or reduction in size 

Parts that protrude beyond the surface (no penetration) 
Piercing or entering (ie, the vagina) 

Physically disconnected (eg, vaginal epithelium) 


A condition of displaying, revealing, exhibiting, or making accessible, for example, 
mesh exposure 


Passage gradually out of a body structure or tissue 
Bring into danger 
Abnormal opening into a hollow organ or viscus 


A bursting open or gaping along natural or sutured line 


From Ref. 5? 


COMPLICATIONS 


lleus 


Ileus is the lack of coordinated propulsive motor activ- 
ity that leads to a functional obstruction. Adynamic 
or paralytic ileus is a mild to moderate ileus and is 
a normal postoperative event that is expected to fol- 
low any intraperitoneal or pelvic operation. Fifteen 
percent of patients undergoing hysterectomy and 30% 
who have had bowel resection may suffer this com- 
plication.” Motor function generally returns to the 
small bowel and stomach within the first eight hours. 
The large bowel follows with a return to motility 48 to 
72 hours postoperatively. Factors that may predispose 
or exacerbate postoperative ileus include dehydration, 
electrolyte abnormalities, bowel manipulation during 
surgery, retroperitoneal dissection, peritonitis, abscess, 
and hematoma. 

There are no clear definitions for prolonged post- 
operative ileus, but many consider it to be when symp- 
toms continue three to five days after surgery. Clinical 


findings of adynamic ileus include absence of flatus, 
abdominal distention, nausea and vomiting, and obsti- 
pation. Physical findings of abdominal distention and 
tympany, reduced bowel sounds, and mild diffuse ten- 
derness are common. The differential diagnosis for 
prolonged postoperative ileus must include mechanical 
small bowel obstruction. While both of these conditions 
may initially be managed conservatively, prolonged 
small bowel obstruction ultimately requires surgery to 
prevent intestinal ischemia, necrosis, perforation, and 
subsequent peritonitis and sepsis. Differentiating these 
two entities can be difficult, as they share many of the 
same signs and symptoms (Table 25-5).”° 

Because the findings are similar between postop- 
erative ileus and early small bowel obstruction, radio- 
graphs may be of little aid in differentiating them early 
in the disease process. However, when prolonged 
postoperative ileus is present, supine and upright plain 
radiographs are suggested to diagnose and rule out 
small bowel obstruction. Classic radiologic findings 
of postoperative ileus include intermittent air found 
throughout the gastrointestinal tract and infrequent 
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IGUR -2 Posterior vaginal mesh exposure with rec- 
tovaginal fistula. (From Ref.°”) 
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air—fluid levels (Figure 25-4). In contrast, when SBO is 
present, air is absent in the colon and air—fluid levels 
are common at different levels (Figure 25-5). 

Often times these radiographic findings can be pres- 
ent in patients with both postoperative ileus and small 


Table 25-5 Clinical Features of Postoperative Ile 
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GURE 25-3 Apical mesh exposure. (From Ref.5?) 


bowel obstruction. Consequently, computed tomogra- 
phy (CT) is recommended when the history, physical 
examination, and radiograph cannot differentiate these 
conditions. CT with oral contrast is 90% to 100% 
sensitive and specific for small bowel obstruction.* In 


Clinical Feature 


Abdominal pain 


Relationship to 
previous operation 


Nausea and vomiting 
Distention 


Bowel sounds 
Fever 
Abdominal 


radiograph 


Treatment 


Postoperative Ileus 


Discomfort from distention but not 
cramping pains 
Usually within 48-72 h of operation 


Present 
Present 


Absent or hypoactive 
Only if related to associated peritonitis 


Distended loops of small and large bowel, 
gas usually present in colon 


Conservative with nasogastric suction, 
enemas, cholinergic stimulation 


Reproduced with permission from Ref.*% 


Postoperative Obstruction 


Cramping, progressively severe 


Usually delayed; may be 5-7 d for remote 
onset 


Present 
Present 


Borborygmi with peristaltic rushes and 
high-pitched tinkles 


Rarely present unless bowel becomes 
gangrenous 


Single or multiple loops of distended bowel, 


usually small bowel with air—fluid levels 


Partial: conservative with nasogastric 
decompression; or complete: surgical 
exploration 
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FIGURE 25-4 Ileus. Radiograph shows a pattern sugges- 
tive of ileus with slightly dilated colon, measuring up to 
9 cm on the right in a patient with spinal fixation devices. 
(Photo contributed by Deborah Levine, MD.) 


addition, CT can also be used to identify the etiology 
of obstruction such as pelvic abscess. 

Postoperative ileus is typically a self-limiting con- 
dition that responds to supportive measures. Patients 
should not be allowed to eat or drink and intravenous 
fluids should be administered and electrolytes closely 
monitored. When postoperative ileus is prolonged, 
the clinician should evaluate the patient for reversible 
causes and exclude other diagnoses such as obstruc- 
tion or bowel perforation. Strategies to reduce the inci- 
dence and duration of postoperative ileus are listed in 
Table 25-6.>° 

Nasogastric suction is recommended in patients 
with vomiting or painful abdominal distention in order 
to decompress the gastrointestinal tract and provide 
symptomatic relief. Routine use of nasogastric suc- 
tioning, however, is associated with a slower routine 
of bowel function and trends toward increased pulmo- 
nary complications, increased discomfort, and longer 
hospital stays.?’ 


Small Bowel Obstruction 

Small bowel obstruction occurs when normal 
flow through the gastrointestinal tract is inter- 
rupted. The most common cause of obstruction is 


— 


FIGURE 25-5 Small Bowel Obstruction. Upright radio- 
graph shows a distended stomach and slightly dilated 
loops of small bowel with air-fluid levels, and a paucity 
of colonic gas, consistent with small bowel obstruction. 
(Photo contributed by Deborah Levine, MD.) 


postoperative adhesion formation and hernia, which 
cause extrinsic bowel compression. Less common 
causes include tumors and strictures, which can cause 
intrinsic obstructions. Similar to postoperative ileus, 
patients with small bowel obstruction report obsti- 
pation, vomiting, and painful abdominal distention. 
Physical findings include tympani and possibly sys- 
temic signs, such as fever and tachycardia in the set- 
ting of strangulation. 

Obstruction leads to the dilation of the proximal 
bowel that causes increased tension and venous com- 
pression. Blood accumulates in the bowel wall and 
lumen as arterial inflow continues that further dilates 
the bowel wall. This can compromise blood flow lead- 
ing to irreversible necrosis or strangulation and sep- 
sis. In addition, thickening of the bowel wall adversely 
affects its normal absorptive function that, along with 
vomiting, causes electrolyte derangements. This pro- 
cess can lead to the accumulation of massive amounts 
of fluid, including 30% of circulating blood volume. 

Diagnosis of small bowel obstruction is often dif- 
ficult but should remain high on the differential when 
signs and symptoms are present. Conservative man- 
agement with nasogastric suction and intravenous 
(IV) fluids may be attempted if, to the extent possible, 
small bowel strangulation or ischemia has been ruled 
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Table 25-6 Strategies to Reduce the Incidence 
and Duration of Postoperative Ileus 


Effective strategies 

Epidural use 

Likely effective strategies 

Minimally invasive surgery 

Early postoperative feeding 
Alvimopan 

Potentially effective strategies 
Nonsteroidal anti-inflammatory agents 
Minimally traumatic surgical techniques 
Unproven or ineffective strategies 
Metoclopramide 

Erythromycin 

Neostigmine 

Propanolol 

Ambulation 

Routine replacement of electrolytes 
Preoperative bran diet 

Preoperative “visceral learning” 
Postoperative gum chewing 

Harmful strategies 


Routine use of nasogastric tubes 


Reproduced with permission from Ref.” Copyright © 2011 UpToDate, Inc. 
For more information visit www.uptodate.com. 


out. In this case, frequent reassessment is best and sur- 
gical exploration recommended if the patient develops 
signs of strangulation or worsening condition such as 
increasing pain and distention. 

Approximately 25% of patients admitted for small 
bowel obstruction require reoperation.” The patient 
should be appropriately resuscitated prior to surgery 
with IV fluids and electrolytes. The route of surgery 
is dependent on the suspected location and cause of 
the obstruction. The need and extent of bowel resec- 
tion is dependent on bowel viability, which can be hard 
to assess preoperatively or intraoperatively. Common 
practice includes waiting 15 minutes after reliev- 
ing the obstruction to evaluate for a return of bowel 
color, motility, and the presence of mesenteric pulses. 
Other intraoperative methods include Doppler testing 
of antimesenteric arterial pulse and IV fluorescein to 
check for mesenteric perfusion. 

Methods to prevent small bowel obstruction pri- 
marily center on decreasing the adhesion formation. 
Liquid solutions such as dextran have been used in 
this manner, but studies have shown that it can cause 
immune suppression and increase the infection rate. 
Barrier membranes such as Interceed (oxygenated 


regenerated cellulose, Ethicon, Inc, Somerville, New 
Jersey) and Seprafilm (sodium hyaluronate—based 
carboxymethylcellulose, Genzyme Corp, Cambridge, 
Massachusetts) appear to be effective, but they do not 
prevent adhesion formation in locations other than 
where they are applied. The laparoscopic approach has 
been shown to decrease the incidence of postoperative 
adhesions and should be utilized in place of laparotomy 
when possible. 


Venous Thromboembolism 


Venous thromboembolism (VTE) is a manifestation of 
two disorders—deep vein thrombosis (DVT) and pul- 
monary embolism (PE)—and is the most common pre- 
ventable cause of hospital death. The pathophysiology 
of VTE is best defined by Virchow’s triad: hemostasis, 
vascular injury, and hypercoagulability (acquired and 
hereditary). All patients who have undergone pelvic 
floor surgery have at least one risk factor for VTE. The 
factors that increase the risk of VTE following gyneco- 
logic surgery are outlined in Table 25-7.The prevalence 
of DVT among patients undergoing major gynecologic 
surgery who have not received prophylaxis therapy is 
15% to 40%.°° 


Table 25-7 Factors Associated with an Increased 
Risk of Venous Thrombus Embolism (VTE) 
Following Gynecologic Surgery 


Surgery 

Trauma (major trauma or lower extremity injury) 
Immobility, lower extremity paresis 

Cancer (active or occult) 


Cancer therapy (hormonal, chemotherapy, 
angiogenesis inhibitors, radiation therapy) 


Venous compression (tumor, hematoma, arterial 
abnormality) 


Previous VTE 
Increasing age 
Pregnancy and the postpartum period 


Estrogen-containing oral contraceptives or hormone 
replacement therapy 


Selective estrogen receptor modulators 
Erythropoiesis-stimulating agents 
Acute medical illness 

Inflammatory bowel disease 

Nephrotic syndrome 

Myeloproliferative disorders 
Paroxysmal nocturnal hemoglobinuria 
Obesity 

Central venous catheterization 


Reproduced with permission from Ref.°” 
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Deep Vein Thrombosis 


The classic symptoms of DVT are leg swelling, pain, and 
discoloration of the effected extremity. Physical exami- 
nation may reveal a thrombosed vein, pain, unilateral 
edema, warmth, tenderness, and erythema. However, 
these signs and symptoms are nonspecific. Risk factors, 
physical examination, and symptoms must be consid- 
ered together when evaluating a patient for the possibility 
of DVT. Several additional diagnostic tests are available 
to aid in the workup of these patients. In most situations, 
compression ultrasonography, with a positive predictive 
value of 94% (95% CI 87-98), is the test of choice for 
the diagnosis of DVT in symptomatic patients.” 

Because PE will occur in up to 50% of untreated 
individuals with DVT, anticoagulant therapy is rec- 
ommended for patients with symptomatic DVT. 
Treatment includes low-dose unfractionated heparin 
(LDUH) or low-molecular-weight heparin (LMWH) 
and overlapping oral anticoagulation for five days. 
For patients with contraindications to anticoagulant 
therapy, inferior vena caval filters may be placed. The 
duration of anticoagulant therapy is typically limited 
to three months in patients with reversible risk factors. 

Perhaps the most crucial aspect of DVT therapy 
is prevention. Guidelines published by the American 
College of Chest Physicians in 2008 recommend that 
all patients undergoing major gynecologic surgery for 
benign disease with and without additional risk factors 
receive LMWH, LDUH, or intermittent pneumatic 
compression (ICP) devices. Alternative measures 
include a combination of medical and IPC therapy 
in patients with multiple risk factors. These measures 
should be initiated prior to surgery and used continu- 
ously until discharge from the hospital. 


Pulmonary Embolism 


PE is the obstruction of the pulmonary artery or one 
of its branches by material (eg, air, fat, and throm- 
bus) that originates from another location in the 
body. For the purposes of postoperative pelvic floor 
surgery, the offending agent is typically a thrombus. If 
left untreated, PE is associated with a 30% mortality 
rate.°! Unfortunately, the diagnosis is complicated by 
the fact that its most common signs and symptoms 
are nonspecific. There are multiple diagnostic tests 
that are used to evaluate patients with suspected PE. 
These tests must be considered in light of the patient’s 
clinical condition in order to increase the tests’ positive 
predictive value and decrease the false-positive rate. 
The use of spiral or helical CT scanning with intrave- 
nous contrast for the diagnosis of PE has gained in pop- 
ularity over the past decade. Proponents of this method 
cite the added benefit of its ability to detect alternative 
pulmonary abnormalities. This modality has a 53% to 


Table 25-8 Stratification of Patients Based on 
Clinical Findings 


To Clinical probability of pulmonary 3.0) 
embolism unlikely: four or less points 


Clinical probability of pulmonary embolism 
likely: more than four points. 


Alternative diagnosis less likely than 3.0 
pulmonary embolism 

Heart rate >100/min 15) 
Immobilization (>3 d) or surgery in the 15 
previous 4 wk 

Previous pulmonary embolism or deep vein 15 
thrombosis 

Hemoptysis 1.0 
Malignancy (receiving treatment, treated in 1.0 


the last 6 mo or palliative) 


*Clinical probability of pulmonary embolism unlikely: four or less points; 
clinical probability of pulmonary embolism likely: more than four points. 
From Ref. 


87% specificity and a 90% sensitivity for the diagnosis 
of PE, which has been shown to be equivalent to the 
ventilation—perfusion (V/Q) scan.°® More recent stud- 
ies have shown an increase in specificity that is likely 
secondary to improved radiologist experience with this 
technology. The accuracy is also improved when patients 
are stratified based on clinical findings (Table 25-8). 
One study found the likelihood of PE in patients with 
a positive CT and a high, intermediate, or low clini- 
cal probability V/Q scan was 96%, 92%, and 58%. 
Figure 25-6 presents a diagnostic algorithm that includes 
clinical, laboratory, and radiologic findings. 


Well’s clinical decision rule 
to determine the probability of PE 


M M 
PE likely (score >4) | PE likely (score >4) 


v M 
Spiral CT | D-dimer test 
v M l M 
Positive Negative Abnormal Normal 
(>500 ng/mL) | |(<500 ng/mL) 
v v 

PE confirmed | | PE excluded y 

PE excluded 


FIGURE 25-6 Diagnostic strategy used in patients with 
suspected pulmonary embolism. (Adapted from Ref.“) 
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Once the diagnosis of PE has been confirmed, anti- 
coagulation therapy should be initiated. Studies have 
shown that therapy decreases the mortality rate from 
a PE to 2% from 8%.“ The efficacy of anticoagula- 
tion therapy requires that therapeutic levels be reached 
within the first 24 hours. Options for therapy include 
subcutaneous (SC) LMWH, intravenous unfraction- 
ated heparin (UFH), SC UFH, or SC fondaparinux.*° 
Patients are typically transitioned to oral anticoagula- 
tion therapy (ie, warfarin) and continued on this course 
for three months. The duration may be extended or 
altered depending on the nature of the inciting event 
and other risk factors for recurrence. 

The procedures performed for pelvic floor dys- 
function are generally considered elective and are 
associated with a low morbidity. In many instances 
treatment is provided on an outpatient basis. The sur- 
gical outcomes and patient satisfaction associated with 
these interventions can be maximized by utilizing the 
evidence-based approach to the postoperative care of 
these patients. 
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Incorporation of New Treatments 
into Clinical Practice 


Cynthia A. Brincat, Stergios K. Doumouchtsis, and Dee E. Fenner 


INTRODUCTION 


Female pelvic medicine and reconstructive surgery 
(FPMRS), or urogynecology, as a field has under- 
gone a unique evolution with recent recognition as a 
subspecialty of obstetrics and gynecology and urol- 
ogy. It has never suffered from a shortage of innova- 
tion or of innovators, and thus new treatments and 
therapeutic options are regularly being introduced. 
Who is best to perform or prescribe new, therapeu- 
tic options and their implementation in a responsible 
manner is controversial. In this chapter, we will review 
accreditation, credentialing, and the relevant training 
involved in the United States (Table 26-1). In addition, 
new product implementation will be discussed within 
an ethical framework. As part of the larger medical 
profession, FPMRS shares a commitment to profes- 
sionalism that demands certain standards of safety 
and aims to achieve exemplary levels of care. The 
challenge lies in where safety and exemplary cross, 
and in implementing the two, we make practical our 
commitment to the profession and its embodiment. 
Incorporation of new treatments into clinical prac- 
tice in FPMRS is evolving as the field evolves. Surgical 
practice is dictated on the personal, hospital, and 
national regulatory levels. Ultimately the choice of 
surgical treatment and incorporation of new surgical 
techniques and devices is driven by the desire to pro- 
vide better care for patients. Surgeons are required by 
ethical mandates to critically self-assess skills and their 
individual experience in providing care for pelvic floor 
dysfunction. In this chapter we review the evolution of 
FPMRS as an accredited subspecialty in the United 


States, and discuss how this process has highlighted 
the incorporation of new therapies to treat pelvic floor 
dysfunction. 


ACCREDITATION 
Key Point 


e In 2011, the American Board of Medical Spe- 
cialties (ABMS) officially recognized the field of 
FPMRS as a subspecialty. 


Accreditation is the term used to designate the approval 
or official recognition of a field of medicine or spe- 
cific program. In 2011, American Board of Medical 
Specialties (ABMS) officially recognized the field of 
FPMRS as a subspecialty. According to the ABMS 
bylaws, a new subspecialty meets the following criteria: 
the differentiation of a new specialty must be based on 
major new concepts in medical science and represent 
a distinct and well-defined field of medical practice. 
A single standard of preparation for and evaluation 
of expertise in each specialty must be recognized and 
the training needed to meet certification requirements 
by the applicant must be distinct from that required 
for certification by other ABMS Member Boards so 
that it is not included in established training programs 
leading to certification by another ABMS Board. In 
addition, the medical subspecialty board must demon- 
strate that candidates for certification will acquire, and 
its diplomates will maintain, capability in a defined 
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Table 26-1 Summary of Approval Processes 


e Accreditation 
- Approves a field or program 
- Driven by a more comprehensive, broader level 
- Example of ABMS approving FPMRS 
e Credentialing 
— Approves an individual to practice 
- Locally driven within the constraints of licensing 
- Example of training programs in FPMRS 
credentialed by ACGME and hospitals approving 
credentials of individuals to allow for practice 
e Privileging 
- Approves what procedures an individual is able to 
perform 
- Driven typically at the departmental level, within 
the constraints of JCAHO 
- Example of a practitioner granted robotic 
privileges 
ABMS, American Board of Medical Specialities; ACGME, Accreditation 
Council for Graduate Medical Education; FPMRS, Female Pelvic Medicine 


and Reconstructive Surgery; JCAHO, Joint Commission on Accreditation 
of Hospital Organizations. 


area of medicine and demonstrate special knowledge 
and competencies in that field. Evidence must be 
presented that the new board will establish defined 
standards for training and that there is a system for 
evaluation of educational program quality. The appli- 
cant medical subspecialty board must demonstrate 
support from the relevant field of medical practice and 
broad professional support, in this case the American 
Board of Obstetrics and Gynecology (ABOG) and 
the American Board of Urology (ABU). FPMRS 
has met all of these requirements to the satisfaction 
of ABMS. With this approval, the parent boards were 
given permission to set requirements and to develop 
the process for individual physicians to be certified as 
female pelvic medicine and reconstructive surgeons. 
ABOG and ABU will henceforth certify individuals. 
Certification will include an initial test that is followed 
by Maintenance of Certification over a career as des- 
ignated by ABMS. 

In granting the recognition of FPMRS as a sub- 
specialty, the ABMS designated that the accredita- 
tion of the training programs (fellowships) would be 
under the supervision of the Accreditation Council 
for Graduate Education (ACGME). Standards, pro- 
gram requirements, and periodic reviews of the fel- 
lowship training programs will be prescribed and 
maintained by the ACGME. These new guidelines, 
official in 2013, will be based on the ABOG- and 
ABU-published requirements for the subspecialty 
of FPMRS from 2011.' Within that training, guide- 
lines regarding what is the standard of knowledge 
and skill in urogynecology have been put forth by 
ABOG as well as the Educational Committee of the 


International Urogynecological Association (IUGA).? 
While it is recognized there are basic levels of knowl- 
edge and skills that every physician taking care of 
women should have, subspecialists in FPMRS should 
have an advanced level of skill and training. 


CREDENTIALING 


While a subspecialty is accredited, individuals are cre- 
dentialed. In medicine, we typically use the term “cre- 
dentialed” in two instances. First, as discussed above, 
medical specialty boards credential individuals who 
complete standardized training, meet stated criteria, 
and pass examinations. In the second instance, creden- 
tialing is typically a locally driven process, subject to 
the constraints of institutions and the requirements of 
licensing bodies. Its goal is to ensure that the provider 
possesses the relevant knowledge, skills, and attitude 
to perform his or her duties within the set parameters 
of a chosen specialty or subspecialty. In other words, 
can a provider provide safe and high-quality patient 
care and work effectively in a team environment? This 
is a key component of medical professionalism and, as 
such, is usually peer driven. Behind it is the implicit 
trust of the public in an institution. In short, it lets the 
public know what they can expect. While the process 
appears daunting, it is necessary to protect all parties 
involved including the applicant, the department, the 
hospital, and most importantly the patient. 

Predetermined standards and core skills established 
through common legal, professional, and administra- 
tive practices, endorsed by a formal consensus pro- 
cess, that are publicly available ensure the continued 
provision of optimal health care and hopefully pro- 
duce an applicant who not only possesses all the attri- 
butes required to provide good medical practice but 
also shows a fitness to practice including clinical and 
educational competency, and establishment and main- 
tenance of effective relationships with patients, acts 
with probity, and makes the care of the patient his or 
her first concern.** 

Typically, the dynamic and fluid credentialing pro- 
cess comprises four steps involving regular reappraisal 
thus ensuring continued patient protection, main- 
tenance of hospital care standards, and avoidance of 
medical malfeasance.’ The final decision determin- 
ing the acceptance of a candidate typically rests with 
the Departmental Chair, Executive Committee, and 
finally the Governing Board of the hospital. The pro- 
cess begins with transparency in the appointment or 
reappointment process. There, with clear and stan- 
dard departmental policies and procedures that the 
applicant must meet, there is typically a collection 
and authentication of all documentation supplied by 
the applicant. Within that, there is an assumption of 
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responsibility of the applicant to submit all required 
data and the hospital and medical staff to confirm 
and verify the data that have been supplied. Typically, 
such material includes proof of education and train- 
ing, license, certification, experience, medical mal- 
practice or negative clinical outcomes, and character 
references. Many of the organizations that assist in this 
authentication step have been crucial in the formation 
of FPMRS as a subspecialty, including the American 
Board of Medical Specialties (ABMS). 

Once credentialing has taken place, an applicant 
may be appointed on a probationary period ranging 
from 3 to 12 months enabling employers to observe 
the practical skills, clinical judgment, bedside manner, 
and collegial interaction of the applicant. Self-critique 
and review is crucial to the process, just as it is to the 
review of the applicant. During the reappraisal period, 
the applicant may request additional training or experi- 
ence in new technology for privileges beyond the basic 
predetermined criteria such as what has occurred with 
the introduction of robotic surgery. Typically, each 
request is evaluated on an individual basis. 

If an applicant has dropped all or a portion of his or 
her practice and would like to reenter full-time practice, 
the credentialing division of a medical affairs department 
or a departmental chair needs to consider which path- 
way would best serve the applicant and the department; 
reentry may require formal reeducation, retraining, 
supervised experience, or simulation center training.’ 


PRIVILEGING 


Beyond credentialing is privileging, or the determi- 
nation of who has the “privilege” of performing cer- 
tain procedures. Credentialing can be thought of as 
the minimum requirements that allow a provider to 
work in a health care setting, while privileging goes 
beyond that to determine what procedures are appro- 
priate for particular providers to perform or, in other 
words, to determine in which procedures the surgeon 
has competency. Surgical competency (Table 26-2) is 
not based on surgical skill alone, but includes com- 
plete management and longitudinal care of the patient. 
Within that is a fiduciary relationship of the patient to 


Table 26-2 Criteria for Surgical Competency 


Patient selection 

Preoperative evaluation and preparation 
Familiarity with instrumentation 

Surgical skills/judgment 

Safe, expeditious completion of the procedure 
Postoperative plan 

Complication avoidance 
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an organization. That is, when a patient presents for 
care to a provider, there is the assumption that within 
the organization someone has deemed the care pro- 
vider capable of performing that procedure which will 
be undertaken as defined by the Joint Commission on 
Accreditation of Healthcare Organizations (JCAHO). 

Routinely, a departmental chair determines the 
criteria for clinical privileges and is satisfied that the 
applicant possesses the necessary experience to meet 
these criteria. 

Privileging defines an applicant’s level of prac- 
tice and the clinical services he or she may provide. 
Privileges are data driven and are based on demon- 
strated competence as reported by peer review. Peer 
review decisions must be fair, performed in good faith, 
not unreasonable, capricious, or arbitrary, have dated 
detailed documentation, and be justifiable and equally 
applied to all without bias. In many institutions, proc- 
toring is a key component of privileging. The proctor’s 
sole responsibility is to the medical staff’s privileging 
committee. There must be no financial obligation to 
the proctor from the surgeon or the patient. Industry- 
supported proctors should be cleared through a hos- 
pital credentials committee and highly vetted and 
regulated. Ultimately, the Governing Board of the 
hospital makes the final decision based on the recom- 
mendations of the departmental chair and medical 
executive committee.’ 


ETHICAL CONSIDERATIONS 
Key Points 


e One of the most significant ethical issues for 
FPMRS involves the incorporation of new treat- 
ments into clinical practice that primarily involves 
the use of technology and new materials. 

e Informed consent is the process of providing infor- 
mation, answering questions, and obtaining and 
documenting a patient’s consent for treatment. 


A field like FPMRS, as it emerges, has its own ethical 
challenges. In many institutions, privileging advanced 
surgical procedures is based on subspecialty certifica- 
tion. For example, privileges for performing a radical 
hysterectomy are only granted to a gynecologic oncol- 
ogist at most institutions. How will institutions deter- 
mine who can and cannot perform advanced pelvic 
surgeries with the new field of FPMRS? This will be 
at the local level and may differ across geographic 
regions and between institutions depending on local 
customs and standards. FPMRS is likely to experi- 
ence some of the same issues gynecologic oncology 
did as fellowship-trained individuals practiced side 
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by side with competent practitioners who had long 
been doing the same procedures that now required 
advanced training. 

At the same time, coming from a long-standing 
tradition and founding as pelvic surgeons, there are 
many ethical issues constant to any surgical field. One 
of the most significant ethical issues involves the incor- 
poration of new treatments into clinical practice. For 
FPMRS, this challenge primarily involves the use of 
technology and new materials. In being true to the 
commitment of professionalism, as has been discussed 
in the sections “Credentialing” and “Privileging,” in 
the face of the challenge of technology, we would be 
well served to appeal to those tools that are already in 
place, such as informed consent. 

Informed consent is the process of providing 
information, answering questions, and obtaining and 
documenting a patient’s consent for treatment. The 
discussion of benefits, risks, complications, and alter- 
native therapies is predicated on known “standards” 
for comparisons and options. For new technologies or 
use of materials, these standards are not always known. 
In one example, there are in fact some patients who 
do not have unlimited options for surgical treatment 
because prior procedures have failed. These patients 
are often best able to appreciate risks and to make 
decisions. This is where informed consent plays a key 
role. If you look at informed consent in its spirit and 
not just in its letter, it is a way in which we can make 
one aspect of our ethical relationships with patients 
concrete; it can make our commitment to profession- 
alism that is attempted in credentialing and privileging 
real. 

Informed consent began as a legal requirement with 
the writings of Justice Cardoza in the Schloendorf case 
where he said: “Every human being of adult years and 
sound mind has a right to determine what should be 
done with his own body.” Simple and to the point, as 
professionals, we have to honor that right.° Furthermore, 
as the requirement evolved, through its abuses, the onus 
as to the communication of risks and obtaining consent 
was determined to lie at the feet of the health care pro- 
vider.’ The specifics of informed consent require both 
an informational component and a volitional compo- 
nent. Consent should be given freely and there should 
be a complete understanding of the risks, benefits, and 
alternatives to treatment (Table 26-3). 


INFORMED CONSENT AND 
NEW TECHNOLOGIES 


How does the above process address new technolo- 
gies? Each patient has unique needs; sometimes the 
surgeries within our current armamentarium do 
not fulfill them, especially when what is required is 


Table 26-3 Criteria for Informed Consent 


e Informational component 
- Description of the proposed therapy 
Description of the probable benefits of the 
proposed therapy 
Alternatives to the proposed therapy 
- Inherent risks of the proposed therapy 
- Description of anticipated recuperation 
e Volitional component 
-— Consent should be given by a competent 
individual or surrogate 
— Consent should be given freely 
— Consent can be withdrawn at any time 
e Communication should include additional 
information that other health care providers 
would disclose under similar circumstances of 
patient selection 


a reoperation. What then? In those cases, in spite of 
a lack of evidence, you can explain what is left for 
the patients while also explaining the limitations of 
what is available. This is difficult but not impossible 
in FPMRS, since our standard of care treatment is 
often not a guarantee of cure. Likewise, we can speak 
to patients about our new methods of delivering care, 
such as those provided through minimally invasive 
means. In those instances honesty is required and 
the discussion is beyond institutional review board 
requirements, credentialing authorities, or privileg- 
ing boards. It is a dynamic exchange in a very spe- 
cific patient context that embodies the real intent of 
informed consent. 

Informed consent, when done well and in the right 
circumstance, can address the challenges of technol- 
ogy. Similar to training, credentialing, and privileging, 
it is a tool for making real our professional commit- 
ments, not a replacement for them. It is what would 
need to be done even if there was not a piece of paper 
that had to be signed. With a robust informed consent, 
we expect that when complications occur, patients will 
be prepared, and caregivers need to be prepared to 
accept responsibility for them, not blaming tissue or 
equipment. 


INVESTIGATIONAL VERSUS 
STANDARD OF CARE 


The line between investigational and standard of care 
procedures is not always easily drawn. Standard of 
care is a legal term that includes “reasonable care” 
with local practice and norms. While different agen- 
cies and government bodies, including the US Food 
and Drug Administration and the Joint Commission 
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(formerly the JCAHO), are responsible for insuring 
patient safety and provide significant oversight and 
regulation, no standard guidelines across disciplines 
define investigational as related to all surgical modi- 
fications of a common procedure or new techniques. 
In these instances, we are well served to look at how 
other fields have addressed these challenges. For 
example, the Society of American Gastrointestinal 
Endoscopic Surgeons in a document entitled Frame- 
work for Post-residency Surgical Education & Train- 
ing defines an investigational procedure as one that: 
(1) has not been substantially accepted into general 
clinical practice, (2) has not been critically assessed 
in peer-reviewed medical literature, and/or (3) has 
not been presented and discussed at suitable scien- 
tific meetings. Alternatively, a procedure is not inves- 
tigational if sufficient studies are available to prove its 
efficacy and safety, or if it has already been accepted 
into general clinical practice without existing rigor- 
ous scientific study.’ The definition recognizes that 
surgical progress would be impeded if every logical 
surgical innovation were required to be tested by ran- 
domized trials prior to clinical use. Furthermore, it 
is impossible to rigorously test every aspect of clini- 
cal practice. In general, the surgeon should use his 
or her individual judgment, grounded in solid ethi- 
cal principles, to determine when such evaluation is 
appropriate. When something is deemed an investi- 
gational procedure, introduction of the procedure 
into patient care falls under the rubric of experimen- 
tal treatment and further oversight such as approval 
through an institutional review board is recognized 
as appropriate. 


PRIVILEGING NEW PROCEDURES 
AND TECHNOLOGIES 


The American Congress of Obstetricians and Gyne- 
cologists (ACOG) in a recent Committee Opinion 
acknowledge the need for innovation, while recog- 
nizing that innovation and new techniques pose an 
increased ethical risk and practical risk of error. They 
advise that “a surgeon who is incorporating a new sur- 
gical technique should be proctored or supervised by 
a colleague more experienced in the technique until 
competency has been satisfactorily demonstrated.”® 
Recently, as has been evidenced in FPMRS, there 
are sometimes techniques so innovative that there is 
no one available to proctor a provider; ACOG then 
advises “it may be necessary to require reciprocal 
proctoring at another hospital or grant temporary 
privileges to someone from another hospital to super- 
vise the applicant.” Even though a surgeon may be 
doing something for the first time, there is the assump- 
tion of established skill in the related surgical area. It 
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falls to our surgical leaders and department leaders, 
within the constraints of regulations, to assure that a 
standard of skill and experience is met. In doing so, 
relationship to industry is not only recognized but also 
strongly regulated.° 

As stated above, the role of the surgeon in request- 
ing privileges to perform a new procedure or use a new 
technology is paramount. The surgeon needs to assess 
his or her own education and experience and possess 
sufficient competency and confidence in his or her 
skills to perform the procedure or use the technology 
before requesting privileges. The process of self-assess- 
ment and self-regulation requires the highest standards 
of professionalism and emphasizes patient safety above 
all other interests. Several national surgical organiza- 
tions have described systems for verifying surgeons’ 
participation in educational programs, and some have 
offered guidelines regarding credentialing and privi- 
leging. The American College of Surgeons (ACS) has 
defined a five-level model for verifying and document- 
ing surgeons’ participation in educational programs 
and the surgeon’s knowledge and skills. The five levels 
include verification of attendance, verification of satis- 
factory completion of course objectives, verification of 
knowledge and skills, verification of proctored experi- 
ence, and demonstration of satisfactory patient out- 
comes. This system was implemented for all didactic 
and skills-oriented postgraduate courses conducted by 
the ACS since 2007 and is recommended as a model 
for hospitals and institutions when granting privileges 
for new procedures.'° 

The ACS recognizes that responsible innova- 
tion and its implementation remains a decision to be 
made by local institutions. That is, “Each institution is 
responsible for selecting and retaining physicians with 
the requisite competence; overseeing practitioners; 
maintaining safe and adequate facilities and equip- 
ment; and formulating, adopting, and enforcing rules 
and policies to ensure delivery of quality care to the 
patient.” Not surprisingly, if these responsibilities are 
not met, the institution is exposed to increased liability 
as well as not meeting its fiduciary responsibility. In 
establishing a system for credentialing and privileging 
in the use of new devices and procedures, “the institu- 
tion should decide whether a new privilege is required 
for each surgical device or whether there is sufficient 
overlap between certain devices to grant blanket 
approval for the use of related devices.” As we have 
discussed earlier in the sections “Credentialing” and 
“Privileging,” just granting privileges or recognizing 
new procedures is not the whole process. Institutions 
and their members have a responsibility to monitor, in 
a fair and impartial manner, clearly defined outcomes 
in the credentialing and privileging process. Doing so 
fulfills the expectations of an individual patient and 
of society in such institutions, thereby “demonstrating 
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delivery of safe and optimum patient care through 
ongoing collection and analysis of outcomes data.”!° 


INTRODUCTION OF NEW 
PROCEDURES 


The field of FPMRS has achieved recognition as an 
accredited subspecialty by the ABMS. As a growing 
body of providers, we must be diligent and thought- 
ful as new procedures and emerging technology are 
introduced and implemented for the care of women 
with pelvic floor disorders. Safe introduction of new 
surgical practices or novel therapies requires sound 
educational programs and monitoring of outcomes, 
while the process of granting specific privileges to indi- 
viduals remains the purview of the local institutions. 
While government regulations, national organizational 
guidelines, and other standards provide guidance 
and pathways, ultimately it is the individual provider 
who is responsible for his or her actions. Attention to 
informed consent, peer review, and the insistence of 
rigorous scientific investigation of new products are 
essential to delivering the highest quality of safe and 
optimum care to surgical patients. As individuals, as 
medical societies, and as a specialty, if we wait too 
long, the market forces will take over and then litiga- 
tion will follow and there will be no place except as a 
postscript for a position reflecting professionalism. 
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Instrumentation 


Jeannine M. Miranne and Cheryl B. Iglesia 


Pelvic reconstructive surgery involves a variety of 
surgical approaches including vaginal, laparoscopic, 
robotic, and abdominal. Each different surgical 
approach poses unique challenges for the gynecologic 
surgeon. Vaginal surgery requires skill with operat- 
ing within a narrow and often deep surgical field. 
Laparoscopic surgery necessitates adept hand-eye 
coordination, while robotic surgery requires the 
surgeon to respond to visual cues and without tac- 
tile feedback. With the current surgical emphasis 
on minimally invasive approaches, open abdominal 
pelvic reconstructive surgery has become less com- 
mon and is reserved for patients in whom a vaginal 
or laparoscopic approach is not feasible. Regardless 
of surgical approach, the choice of appropriate sur- 
gical instrumentation is paramount to facilitating 
surgical fluidity and efficiency. As surgeons adopt a 
more active role in the design of new technologies 
to improve surgical efficiency, new instrumentation 
continues to be developed. The purpose of this chap- 
ter is to review the instruments commonly used in 
pelvic reconstructive surgery, highlighting some that 
offer solutions to the inherent surgical challenges of 
this field. 


SCALPELS 


Scalpels are often one of the first instruments used 
during surgery. The handle of a scalpel can be fit- 
ted with various size blades. While a #10 or #20 size 
blade may be used for skin incisions, a #15 blade 
offers a good option for making smaller incisions dur- 
ing vaginal and laparoscopic surgery (Figure 27-1). 


A #11 blade with its sharp-pointed edge is another 
alternative for laparoscopic skin incisions. 


SCISSORS 


Scissors provide for sharp surgical dissection and tran- 
section of tissue pedicles and sutures. Their blades 
may be curved or straight. Curved Mayo scissors are a 
staple instrument for transecting tissue pedicles, while 
Metzenbaum scissors are traditionally used for finer 
dissection such as dissecting the vaginal epithelium 
off of the underlying vaginal muscularis (Figure 27-2). 
The thin, sharp-pointed tips of iris scissors are helpful 
with the precise dissection involved in fistula repairs 
(Figure 27-3). Straight scissors are often used to cut 
suture. Traditional laparoscopic scissors have a curved 
blade, although laparoscopic scissors with a “parrot” 
blade are also available. 


FORCEPS AND NEEDLE DRIVERS 


Forceps serve as an extension of the surgeon’s fingers 
and have a variety of lengths and tips. DeBakey or 
smooth forceps have cross-serrated ends and fine tips 
and are useful for handling fine tissue pedicles and for 
isolating vessels. Similarly, Russian forceps have cross- 
serrated blades but wider tips and offer an alternative 
to DeBakey’s for handling the bladder and rectum 
during vaginal prolapse repairs. Mouse-tooth forceps, 
or forceps with teeth, provide for a secure grasp on 
vaginal epithelium while Adson forceps are used to 
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R 1 Scalpels. From left to right: #15, #10, and 
#11 y oie ae 


2 Scissors. Comparison between blades of 
curved Mayo scissors (left) and Metzenbaum scissors (right). 


RE 27-3 Scissors. Comparison between blades of 
iris scissors (left) and Metzenbaum scissors (right). 


27-4 Tissue Forceps. From left to right: Adson 
forceps, toothed forceps, and Russian forceps. 


manipulate the skin (Figure 27-4). Singley forceps have 
fenestrated atraumatic tips and can be used to isolate 
more delicate structures such as fallopian tubes. 
Needle drivers are essential for both placing a needle 
through tissue and retrieving it after placement. They 
can be classified as either curved or straight based on 
the shape of their tips. Curved needle drivers may be 
preferred during vaginal surgery as they provide for 
improved visualization and often easier needle place- 
ment. Two commonly used needle drivers include the 
Mayo-Hegar needle driver that has a straight tip and 
the Heaney needle driver that has a curved tip. The 
Capio® needle driver (Boston Scientific, Natick, MA) 
has a curved head and a button on the handle to deploy 
and retrieve suture in a single step and is often used 
during sacrospinous ligament fixation (Figure 27-5). 
Laparoscopic needle drivers by nature are longer 
than traditional needle drivers and have various tips 


27-5 Capio needle driver. (Courtesy of Boston 
Scientific Corporation. ) 


and handles. They include the conventional German 
needle driver with a wratchet spring handle, as well as 
self-righting needle drivers. Self-righting needle driv- 
ers automatically place needles at an angle of 45° or 
90°. However, the inability to place a needle at any 
other angle limits their use with suturing in small 
spaces. 


CLAMPS 


Clamps are used to grasp tissue and provide for the 
isolation or retraction of tissue pedicles. All have fin- 
ger rings and a locking device in the handle. They 
come in an assortment of sizes and lengths and can 
be characterized based on their tips. Fine-tip clamps 
include tonsils, right-angle, Crile, and Kelly clamps. 
Tonsil and right-angle clamps can aid in fine dis- 
section and the isolation of small vascular pedicles. 
Kocher clamps have a fine tip with teeth and provide 
for a strong grasp on tissue. Allis clamps have a clam- 
shaped tip with short interlocking teeth and provide 
for an atraumatic hold on tissue. They are used to 
retract the vaginal epithelium during vaginal surgery 
and the uterosacral ligaments during intraperitoneal 
colpopexy (Figure 27-6). Babcock clamps have wide 
fenestrated tips that allow for atraumatic handling 
of structures such as the ovaries and fallopian tubes. 
Both Babcock and Allis clamps are available for use 
during laparoscopic surgery. Other clamps used in 
laparoscopy include Maryland clamps and atraumatic 
bowel graspers. 

Larger, heavier clamps are used for grasping 
and securing vascular pedicles. These clamps have 
crushing, ridged jaws and include Heaney, Heaney- 
Ballentine, and Masterson clamps. Masterson clamps, 
unlike Heaney and Heaney-Ballentine clamps, do not 
have teeth and were designed to generate less crush- 
ing force. Zeppelin® (CooperSurgical, Trumbull, CT) 


FIGURE 27-6 Clamps. From left to right: Crile, Kelly, Allis, 
and Kocher clamps. 
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FIGURE 27-7 Curved Zeppelin clamps. 


clamps offer an alternative for handling larger pedicles. 
Their jaws provide for a secure hold with less resulting 
tissue trauma. Curved Zeppelin® clamps are available 
for use in vaginal surgery (Figure 27-7). 


RETRACTORS 


Retractors are used to hold tissue out of the operative 
field, maximizing surgical exposure and facilitating 
surgical fluidity. Self-retaining retractors use coun- 
terpressure to accomplish this and include retractors 
traditionally used in abdominal surgery, such as the 
Balfour and Bookwalter retractors, as well as the 
Lone Star Retractor™ (CooperSurgical, Trumbull, 
CT), which is used in vaginal surgery. The Lone Star 
Retractor™ provides a good option for the vaginal 
surgeon with limited assistance. It consists of a plas- 
tic ring with slots and stay hooks with elastic ends. 
The stay hooks are placed at the edge of the tissue 
to be retracted while their elastic ends are inserted 
into the slots of the retractor providing for appro- 
priate exposure (Figure 27-8). A vaginal Bookwalter 
retractor, the Magrina-Bookwalter Vaginal Retractor 


FIGURE 27-8 Lone Star Retractor. (Courtesy of Red 
Alinsod, MD, Inventor, APS Retractor.) 
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FIGURE 27-9 Breisky—Navratil retractors. 


Kit® (Codman & Shurtleff, Inc, Raynam, MA), is 
also available. A weighted speculum that provides for 
retraction of the posterior vaginal wall and posterior 
cul-de-sac during vaginal surgery also serves as a self- 
retaining retractor. 

Manual retractors include Deavers, right-angle 
retractors, Sims retractors, and Breisky—Navratils. Right- 
angle retractors are helpful in exposing the peritoneal 
cavity during vaginal surgery after entry into the pos- 
terior cul-de-sac. Sims retractors can be used to retract 
the anterior or posterior vaginal walls. Breisky—Navratils 
are a staple retractor in vaginal surgery and provide for 
optimal exposure of the uterosacral ligaments and sacro- 
spinous ligaments during intraperitoneal and extraperi- 
toneal colpopexies, respectively (Figure 27-9). 

In laparoscopic surgery, clamps such as the atrau- 
matic bowel graspers, Marylands, or Babcocks may be 
used to provide for retraction. During robotic proce- 
dures, the fourth arm often serves this purpose. 


UTERINE MANIPULATORS 


Uterine manipulators used during both laparo- 
scopic and robotic surgery also aid in maximizing 
surgical exposure. Different uterine manipulators 
have been developed over the past several years. The 
RUMI® (CooperSurgical, Trumbull, CT) and VCare® 
(ConMed, Utica, NY) manipulators, used during lap- 
aroscopic hysterectomy, help to define tissue planes at 
the time of colpotomy. The VCare® manipulator con- 
sists of a double cup system with a 10 cm? inflatable 
balloon at the distal end that is inflated to stabilize the 
manipulator within the uterine cavity. The distal cup 
helps define the appropriate site for colpotomy while 
the proximal one prevents disruption of pneumo- 
peritoneum. The RUMI® uterine manipulator has an 
L-shaped locking handle. After sounding the uterus 
and sizing the cervix, the surgeon selects the appropri- 
ate length soft tip and KOH Cup™ (CooperSurgical, 
Trumbull, CT) size. The tip is placed on the end of the 
handle and has an inflatable balloon that stabilizes the 
manipulator within the uterus. The KOH Cup™ and 


FIGURE 27-10 RUMI II® uterine manipulator. (Courtesy 
of CooperSurgical.) 


pneumo-occluder balloon are loaded on the RUMI® 
handle and the uterine tip is inserted into the uterus 
and secured by inflating the balloon. The KOH Cup™ 
and pneumo-occluder balloon are advanced until the 
KOH Cup™ sits around the cervix. With the newer 
RUMI II® (CooperSurgical, Trumbull, CT), the KOH 
Cup™ and pneumo-occluder balloon are combined 
into one device, the Koh-Efficient™, which has a lon- 
ger plastic shaft that is advanced until the cup is locked 
in position (Figure 27-10). The newer Koh-Efficient™ 
provides for easier placement of the RUMI II”. 


ELECTROSURGICAL DEVICES 


A basic electrosurgical unit consists of a generator and 
electrodes. These electrodes can be either monopo- 
lar or bipolar. With the use of a monopolar electrode, 
such as the Bovie, a grounding pad applied to a large, 
dry non-hair-bearing area of the patient’s skin pro- 
vides for the exit of electrical current. Bipolar devices 
such as the Kleppinger forceps include a dual elec- 
trode design where current is localized to the area 
between the two electrodes. Newer devices, including 
the Gyrus PK™ (Gyrus ACMI, Southborough, MA), 
LigaSure™ (Covidien, Boulder, CO; Figure 27-11), and 
Enseal® (Ethicon Endosurgery, Inc, Cincinnati, OH; 
Figure 27-12) devices, have generators that automati- 
cally adjust the amount of energy delivered to tissue 
based on the tissue impedance and alert the surgeon 
with a change in audible tone that an adequate amount 
of energy has been delivered. These devices are avail- 
able for use during both laparoscopic and open surgery. 


FIGURE 27-11 LigaSure 5 mm blunt instrument. 
(Reprinted with permission of the Surgical Solutions, busi- 
ness unit of Covidien. Copyright © 2012 Covidien. All 
rights reserved.) 


FIGURE 27-12 Enseal. (Courtesy of Ethicon Endosurgery.) 


MECHANICAL DEVICES 


An alternative to monopolar or bipolar devices is the 
harmonic scalpel (HARMONIC®, Ethicon Endosur- 
gery, Inc Cincinnati, OH). This surgical instrument, 
often used in laparoscopy, is a handheld device that 
uses high-frequency vibratory energy to both coagu- 
late and cut tissue by denaturing proteins. It can be 
used to seal vessels less than 5 mm in diameter. This 
device causes less lateral thermal energy spread theo- 
retically leading to less surrounding tissue injury. In 
addition, use of the harmonic scalpel results in lower 
tissue temperatures and does not produce char or 
plume. A limitation of this instrument is that it cannot 
be used to seal larger vessels. 

Morcellator use allows for removal of tissue from 
small incisions during laparoscopic supracervical hys- 
terectomy and myomectomy. The traditional Storz 
Roto G1 Morcellator™ (KARL STORZ, Tuttlingen, 


FIGURE 27-13 LiNA XCise cordless morcellator. (Cour- 
tesy of LINA Medical USA.) 
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Germany) consists of the Roto G1 Morcellator blade, 
hollow shaft motor, motor valve, obturator, cannula, 
protection cap, seal bonnet, and tenaculum. After inser- 
tion into the appropriate laparoscopic incision, the sur- 
geon stabilizes the device with one hand and inserts a 
tenaculum through the hollow of the morcellator blade 
with the second hand to draw up tissue so that it makes 
contact with the blade. After contact, the blade is acti- 
vated and constant pressure on the tenaculum provides 
for removal of tissue through the seal bonnet. Newer 
handheld devices have been manufactured for easier 
laparoscopic use and for transvaginal morcellation and 
include the Storz Sawalhe II Supercut Morcellator™ 
(KARL STORZ Tuttlingen, Germany) as well as 
the Gynecare Morcellex® (Ethicon, Somerville, NJ). 
Cordless morcellators have also been developed and 
include the LINA XCise™ (LINA Medical, Glostrup, 
Denmark) (Figure 27-13). This morcellator offers a 
good option for transvaginal morcellation. 


SUCTION IRRIGATORS 


Suction irrigators help optimize visualization when 
achieving homeostasis, aid in hydrodissection and 
lavage, and serve to evacuate fluid and plume. These 
devices have been developed with a light source for 
use in vaginal surgery to further improve visualization. 
One concern regarding the use of suction irrigators 
with a light source is that the light source can become 
hot enough to potentially burn tissue with prolonged 
contact. The VersaLight™ (Lumitex, Strongville, OH) 
suction irrigator offers a cool light to avoid this poten- 
tial complication (Figure 27-14). The Nezhat-Dorsey™ 
(Davol Inc, Warwick, RI) suction irrigator, often used in 
laparoscopic surgery, has a trumpet valve with both suc- 
tion and irrigation pistons. In addition to maintaining 


FIGURE 27-14 VersaLight suction irrigator. (© James 
Oschsendorf.) 
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a clear field of vision, use of this suction irrigator can 
aid in hydrodissection and enables plume evacuation 
or fluid aspiration when used in conjunction with elec- 
trosurgical accessory instruments such as a needle tip. 


CHOICE OF SURGICAL 
INSTRUMENTS 


Pelvic reconstructive surgeons should have the abil- 
ity to tailor their surgical approach to their patients’ 


preferences. The choice of appropriate surgical instru- 
ments depends on surgical approach and is essential 
for facilitating surgical fluidity and efficiency. As dis- 
cussed in this chapter, recent developments in instru- 
ment technology have been important in overcoming 
some of the challenges faced by the pelvic reconstruc- 
tive surgeon. Even so, these advancements should not 
serve as a substitute for good surgical training and 
proper operative technique. 


Stress Urinary Incontinence 


Alicia C. Ballard, Robert L. Holley, and Holly E. Richter 


MIDURETHRAL SLINGS: 
RETROPUBIC MIDURETHRAL 
SLING 


For many years, gynecologic surgeons awaited a pri- 
marily vaginal procedure that yielded cure rates and 
low complications comparable to the Burch colpo- 
suspension. The entire paradigm of surgery for stress 
urinary incontinence (SUI) underwent a signifi- 
cant change with the introduction of the retropubic 
tension-free vaginal tape (TVT) polypropylene mesh 
sling.! This procedure is now the most commonly per- 
formed surgical treatment modality for SUI in women. 
The retropubic midurethral sling has also served as a 
prototype for a variety of modifications including tran- 
sobturator tape slings, single-incision mini-slings, and 
adjustable slings. Objective cure rates vary depend- 
ing on the definition of cure, but approximate 80% 
with follow-up times ranging from 1 to 11.5 years 
postoperation.”? 

Retropubic midurethral slings are indicated for pri- 
mary or recurrent stress incontinence, for patients with 
intrinsic sphincter deficiency (ISD), for patients with 
or without urethral hypermobility, and for patients 
with stress-predominant mixed urinary incontinence. 

The TVT retropubic procedure involves placing a 
40 cm x 10 mm polypropylene mesh strip beneath 
the midurethra via a blind passage of a metal trocar 
through the retropubic space. The sling is covered by 
a plastic sheath that is removed after placement and 
final adjustment. The sling is placed loosely around 
the urethra without tension, making its initial attach- 
ment to the tissues by friction due to the design of the 


mesh. Cystoscopy is performed after each passage of 
the trocar to rule out unintentional perforation of the 
bladder or urethra. Bleeding in the retropubic space 
usually responds to external compression with or with- 
out use of local hemostatic agents. Some synthetic ret- 
ropubic slings have dilators over the shaft of the trocar 
that allow a single cystoscopy to be performed after 
passage of bilateral trocars. 


Preoperative 
Patient Evaluation 


The primary indication for a retropubic midurethral 
sling is symptomatic stress incontinence. Patient symp- 
toms alone have been shown to correlate poorly with 
the urodynamic diagnosis of stress or urgency urinary 
incontinence. Therefore, a multichannel urodynamic 
evaluation demonstrating involuntary loss of urine 
with increases in abdominal pressure in the absence 
of detrusor overactivity may be performed in patients 
prior to scheduling surgery as indicated. For patients 
with uncomplicated SUI without significant vaginal 
prolapse, a cough stress test may be all that is indi- 
cated.* Patients with pelvic organ prolapse may not 
leak urine when prolapse is present due to the kink- 
ing effect on the urethra, particularly with a prolapsed 
bladder. Reduction of the prolapse during urodynamic 
testing may serve to unmask occult incontinence. 


Consent 


Patients should be advised that no anti-incontinence 
procedure is effective 100% of the time. By definition, 
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midurethral slings should be tensioned loosely so as 
to avoid postoperation voiding dysfunction. Even with 
ideal placement, patients may experience transient 
incomplete bladder emptying requiring intermittent 
self-catheterization or an indwelling catheter. De novo 
detrusor overactivity is also seen in a small percentage 
of patients. Long-term urinary retention or incomplete 
bladder emptying is rare but does occasionally occur 
requiring sling revision and urethrolysis. Vaginal mesh 
exposure through the vaginal epithelium or erosion 
into the urethra may occur, particularly in patients 
with poor tissue estrogen effect. The treatment for 
mesh exposure may be management with intravaginal 
estrogen or surgical excision. Management of mesh 
erosion into the urethra or bladder is excision of the 
mesh and repair of the urethra or bladder as indicated. 
More serious potential complications include both- 
ersome hemorrhage in the retropubic space, bladder 
perforation, bowel injury, and major vascular injury to 
iliac or obturator vessels. 


Intraoperative 
Anesthesia and Patient Positioning 


In some centers, retropubic midurethral slings are 
performed as ambulatory procedures under local, 
often with conscious sedation, or general anesthesia. 
When local anesthesia is used, the patient can perform 
an intraoperative cough stress test to aid in place- 
ment of sling tension. Many patients in need of a sling 
for stress incontinence will also have associated pel- 
vic organ prolapse or an indication for hysterectomy 
necessitating admission and general or regional anes- 
thesia. Patient positioning is in the dorsal lithotomy 
position in Allen (Allen Medical Systems, Acton, MA) 
or candy cane stirrups to enable vaginal access. After 
surgical prepping and draping, an 18Fr Foley catheter 
is placed in the bladder left open to drainage. 


Abdominal Incisions 


Two 0.5 cm stab incisions are made 1 cm cephalad to 
the symphysis pubis, each incision 2 to 2.5 cm lateral 
to the midline. 


Vaginal Incision 


Allis clamps are placed on the anterior vaginal wall 
along the ventral aspect of the urethra 1 and 2.5 cm 
proximal to the external urethral meatus. A vertical 
incision is made with the scalpel between the two Allis 
clamps. The Allis clamps are repositioned laterally on 
the edges of the vaginal mucosa. Using Metzenbaum 
scissors, while applying traction to the Allis clamps, 
submucosal tunnels are created bilaterally from the 
urethra upward and laterally toward the inferior aspect 


FIGURE 28-1 Periurethral dissection. Sharp dissection 
using Metzenbaum scissors to develop tunnels bilaterally 
from the urethra to the inferior aspect of the pubic bone. 


of the symphysis pubis aiming toward the ipsilateral 
shoulder (Figure 28-1). These tunnels will receive the 
TVT trocar and attached sling to allow passage from 
the ventral aspect of the urethra to the ipsilateral inci- 
sion on the abdominal wall. 


Box 28-1 Master Surgeon's Corner 


® Ten ccs of dilute local anesthetic with 
epinephrine infiltrated into both right and left 
retropubic spaces helps deflect the bladder 
away from the symphysis prior to sling insertion 
and may decrease postoperative pain and risk 
for potential cystotomy. 


Mesh Sling Placement 


A rigid catheter guide is placed in the 18Fr Foley and 
that is deflected ipsilateral to the placement of the sling 
arm. The trocar, attached to the nondisposable handle, 
is passed into the submucosal tunnel, being careful to 
guide the trocar along the back of the pubic bone and 
into the ipsilateral abdominal incision (Figure 28-2). 
The surgeon should take care to maintain an angle 


of the trocar and handle with the vertical axis of the 
patient such that the trocar is never more laterally 
directed than the patient’s ipsilateral shoulder in order 
to avoid serious vascular injury. The surgeon should 
control the direction of the trocar so as to avoid pas- 
sage in a cephalad direction as opposed to moving the 
handle downward to pass the trocar directly behind the 
pubic bone (Figure 28-3). Such passage in a cephalad 
direction is more likely to result in bladder perforation. 


Cystoscopy 


Following passage of the trocar, the catheter guide 
and Foley catheter are removed. A cystoscope with a 
70° lens is inserted in the bladder. The bladder is dis- 
tended with 300 to 400 mL of sterile water and a thor- 
ough inspection of the bladder is performed to rule 
out perforation. If a perforation is detected, the trocar 
should be removed under direct vision via cystoscopy, 
and the bladder observed for any serious bleeding. 
Most perforations are in the upper, lateral portion of 
the bladder and do not bleed excessively. After drain- 
ing the bladder, the trocar may be replaced in a direc- 
tion more toward the abdominal wall than cephalad. 

If perforation of the urethra is suspected, cystos- 
copy with a 0° lens provides adequate visualization of 
the urethra. Removal of the device and repair of the 
urethrotomy should be performed. 
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FIGURE 28-2 Trocar passage. Trocar passage 
through the periurethral tunnel, perforating 
endopelvic connective tissue. The trocar is 
passed vertically through the space of Retzius, 
tracking along the posterior aspect of the 
pubic bone, through the abdominal incision. 
The index finger guides the trocar beneath the 
pubic ramus. 


If no bladder perforation is seen, the handle is 
detached from the trocar and the trocar is brought 
through the abdominal wall and tagged with a hemo- 
stat. The retropubic midurethral sling trocar is then 
placed on the contralateral side and cystoscopy is 
repeated taking care to perform surveillance of the 
entire bladder. 


Setting Sling Tension and Sheath Removal 


It is important to maintain the tension-free charac- 
ter of the retropubic midurethral sling by placing an 
instrument between the ventral aspect of the urethra 
and the sling and applying countertraction before 
removing the plastic sheaths (Figure 28-4). Some sur- 
geons prefer to use a Mayo or Metzenbaum scissors 
for this purpose; others use a hemostat that is opened. 
Regardless of which instrument is used, the purpose is 
to create distance between the mesh and urethra and 
to avoid applying excessive tension as the sheaths are 
removed to lessen the probability of postoperative uri- 
nary retention. 


Wound Closure 


The excess sling is trimmed and allowed to retract into 
the abdominal incisions. Closure of the abdominal 
incisions may be performed with 3-0 or 4-0 interrupted 
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FIGURE 28-3 Trocar passage. Correct (dark) and incorrect (light with “X”) trajectory of trocar placement, so as to avoid 
perforation of the bladder. The trocar must hug the bone as it traverses the retropubic space. 


delayed absorbable sutures or with surgical adhesive. 
The vaginal incision may be closed with running lock- 
ing 2-0 or 3-0 delayed absorbable suture. Some sur- 
geons believe that it is important to use interrupted 
sutures for this closure to avoid mesh complications 
although there is not evidence to support this practice. 


Postoperation 


Before discharge from the hospital, a voiding trial 
should be performed. Following instillation of approx- 
imately 300 mL of sterile water (as tolerated by the 
patient) into the Foley catheter, it is recommended 
that the patient void roughly two-thirds of this vol- 
ume (200 mL) before being considered for discharge 
home without an indwelling catheter or being taught 
intermittent self-catheterization. For those who do 
not empty the bladder satisfactorily in the hospital, a 
repeat voiding trial can be performed in an office set- 
ting in one to five days. 

Patients should be advised to avoid strenuous activ- 
ity, vigorous exercise, and constipation for at least 
eight weeks postoperation. Intercourse should be 


postponed at least four weeks or until the first post- 
operation office visit to insure that the vaginal incision 
has healed. Otherwise, normal daily activities, non- 
strenuous exercise, and regular diet may be resumed 
during the first week following surgery. 


MIDURETHRAL SLINGS: 
TRANSOBTURATOR SLING 


The transobturator midurethral sling evolved as an 
alternative to the retropubic midurethral sling as a 
means to avoid unintentional bladder or bowel per- 
forations resulting from blind passage of the trocar 
through the retropubic space. Instead, a polypropylene 
mesh strip is passed via a groin incision through the 
obturator foramen and passed beneath the urethra to 
create a less acute backboard than the U-shaped ret- 
ropubic sling. Current studies indicate that short-term 
results in terms of objective cure rates for stress incon- 
tinence for transobturator midurethral sling proce- 
dures are not significantly different from cure rates 
obtained with retropubic midurethral slings.”? 
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The primary indication for a transobturator sling 
is symptomatically bothersome SUI. Currently, it is 
unclear whether there is a difference in the effective- 
ness of transobturator slings in patients with intrinsic 
sphincter deficiency (ISD). 

The transobturator procedure involves passage of a 
polypropylene mesh through a groin incision at the lat- 
eral margin of the pubic bone at the level of the insertion 
of the adductor longus muscle. Depending on the sur- 
geon’s choice, available kits offer an outside-to-in pas- 
sage of the trocar or an inside-to-out approach where 
the trocar is passed through a vaginal incision outward 
through the obturator fascia and muscle. Regardless of 
which approach is chosen, the procedure is designed to 
avoid passage through the retropubic space. 


Preoperative 
Patient Evaluation 


Patients with SUI should undergo multichannel uro- 
dynamic testing or cough stress test as indicated prior 


FIGURE 28-4 Sling tensioning. A right 
angle clamp is place between the sling 
and the urethra to ensure the tension- 
free placement of the sling. 


to any contemplated transobturator procedure. This 
will assist in assessing the presence of detrusor over- 
activity, marked Valsalva voiding, and those with large 
volumes of postvoid residual urine, thus allowing pro- 
active management prior to undergoing the midure- 
thral sling procedure for SUI. 


Consent 


As with all surgeries, patients should be advised of 
the risks of hemorrhage, infection, and the potential 
for voiding dysfunction that may occur with any type 
of sling surgery. Long-term voiding dysfunction with 
incomplete bladder emptying requiring intermittent 
self-catheterization or indwelling catheter drainage is 
rare but may occur. Success rates of approximately 
80% at one to five years postoperation are reported 
but not all transobturator midurethral sling place- 
ments result in a successful outcome. Patient’s expec- 
tations should be discussed in detail prior to surgery 
to avoid misunderstanding in the postoperative period. 
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FIGURE 28-5 Incision for transob- 
turator sling. A midline vertical inci- 
sion is made along the midurethra; 
the groin incision is approximately 
30° to 40° from the horizontal infe- 
rior to the insertion of the adductor 
longus. 


Vaginal mesh exposure through the vaginal epi- 
thelium or erosion into the urethra or bladder is rare 
but is more likely to occur in a patient with poor 
vaginal tissue estrogen effect. Preoperative adminis- 
tration of topical vaginal estrogen should be consid- 
ered in patients with signs of marked vaginal atrophy. 
Although transobturator procedures are associated 
with a lower incidence of bladder perforation than ret- 
ropubic procedures, the transobturator approach by 
no means insures against unintentional bladder entry. 
Postoperative groin pain and neurologic symptoms 
such as numbness have consistently been reported in 
patients post-transobturator sling procedures. Also, 
significant hemorrhage secondary to trocar injury to 
pelvic vessels has been reported. 


Intraoperative 
Anesthesia and Patient Positioning 


The patient is placed in high dorsal lithotomy posi- 
tion in candy cane or Allen Acton, Massachusetts stir- 
rups. After appropriate surgical prepping and draping, 
a 16Fr Foley catheter is placed in the bladder left open 
to drainage. 


Thigh Incisions 


A 0.5 cm stab incision is made bilaterally at the lateral 
margin of the pubis, level with the clitoris and inferior 
to the adductor longus tendon insertion (Figure 28-5). 


Box 28-2 Master Surgeon's Corner 


® Handle of trocar should remain flat against 
surgeon's hand. If handle rotates, then tip is 
deviated beyond points of safety. 


Vaginal Incision 


A vertical incision is made in the anterior vaginal 
wall along the ventral aspect of the urethra that 
extends from 1 to 2.5 cm proximal to the external 
urethral meatus (Figure 28-5). The angle of the lat- 
eral groin incision relative to the suburethral inci- 
sion is approximately 30° to 40° from the horizontal. 
Allis clamps are placed laterally on the edges of the 
vaginal mucosa and Metzenbaum scissors are used 


to develop bilateral submucosal tunnels on either 
side of the urethra in the direction of the ischio- 
pubic rami. 


Mesh Sling Placement 


Using the outside-to-in approach, the transobtura- 
tor trocar is passed through one of the thigh incisions 
maintaining the tip in a cephalad direction until a series 
of “pops” are felt as the tip passes through the obtura- 
tor externus muscle, membrane, and obturator inter- 
nus muscle. The surgeon’s index finger is placed in the 
submucosal tunnel behind the ipsilateral pubic rami 
and, placing the tip of the trocar against the fingertip, 
the trocar is guided into the vagina (Figure 28-6). The 
end of the transobturator sling is attached to the end 
of the trocar and withdrawn through the thigh incision 
(Figure 28-7). The procedure is then repeated on the 
contralateral side. 

The inside-to-out approach is essentially the reverse 
of the outside-to-in approach described above with 
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the use of a winged guide to facilitate passage of the 
helical trocars through the obturator foramen. 


Setting Sling Tension and Sheath Removal 


An instrument, scissors, or open hemostat is placed 
between the ventral aspect of the urethra and the sling 
to act as a spacer to avoid applying excess tension 
during final sling placement. As the surgeon provides 
countertraction with the instrument, the assistant 
carefully removes the plastic sheaths. The excess 
sling is trimmed and allowed to retract into the thigh 
incisions. 


Cystoscopy 


Before closure of the vaginal and thigh incisions, cys- 
toscopy should be performed to insure that no unin- 
tentional perforation of the bladder or urethra has 
occurred. Using a cystoscope with a 70° lens, a thor- 
ough inspection of the bladder should be performed. 


FIGURE 28-6 Trocar passage. Using 
the outside-to-in approach, the tran- 
sobturator trocar is passed around 
the ischiopubic ramus, through the 
obturator foramen where it meets 
the surgeon's finger and is guided 
out the vaginal incision, lateral to 
the urethra. 
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FIGURE 28-7 Mesh place- 
ment. After attachment to 
the transobturator sling, the 
trocar device is withdrawn 
out the periurethral tunnel, 
through the obturator fora- 
men and out the lateral groin 
incision. 


A 0° lens yields optimal visualization of the urethra. In 
the event of perforation of the bladder or urethra, the 
offending mesh should be removed, repair performed 
as indicated, and the sling replaced unless the extent of 
injury is prohibitive. 


Wound Closure 


The vaginal incision should be thoroughly irrigated 
and closed with a running locking or interrupted 2-0 
or 3-0 delayed absorbable suture. The groin incisions 
may be closed with surgical adhesive or with inter- 
rupted 3-0 or 4-0 delayed absorbable sutures. 


Postoperation 


Patients may be discharged on the day of surgery or 
kept in the hospital overnight depending on the level 
of postoperative pain and whether concurrent repairs 
were performed. A voiding trial should be performed 
before discharge. Patients with a postvoid residual vol- 
ume of 100 mL or less following a 300 mL bladder fill 
may be discharged without need for further catheter 


drainage. Those with larger postvoid residual volumes 
should be taught intermittent self-catheterization or 
be discharged home with an indwelling Foley. A void- 
ing trial can be performed in an outpatient setting in 
one to five days. 

Strenuous activity, including aggressive exercise, 
excessively heavy lifting, and severe constipation, 
should be avoided for at least two months postopera- 
tion. Intercourse should be postponed at least four 
weeks or until the first postoperation office visit to 
insure that healing is proceeding normally. 


Box 28-3 Master Surgeon's Corner 


® To find the correct location of the obturator 
foramen, palpate the adductor longus tendon as 
it inserts into the pubic ramus and palpate the 
edge of the bone moving cephalad toward the 
clitoris. 


BURCH COLPOSUSPENSION 


Until the more recent development of the midurethral 
sling procedures, the Burch colposuspension had been 
regarded as the “gold standard” surgical treatment for 
SUI, with one-year objective and subjective cure rates 
of 85% to 90% and long-term cure rates of approxi- 
mately 80% at five years.>’ Significant benefit has 
been demonstrated as compared with outcomes asso- 
ciated with conservative therapy, drug therapy, ante- 
rior colporrhaphy, needle suspension procedures, and 
periurethral injections.’ Originally described in 1961,8 
two pairs of permanent sutures are placed in the peri- 
urethral tissues at and just distal to the urethrovesi- 
cal junction and then fixed to the ipsilateral Cooper 
ligaments. This passive fixation stabilizes the urethro- 
vesical junction and enables increases in abdominal 
pressure to be transmitted to the proximal urethra and 
bladder neck during times of stress, such as coughing, 
sneezing, laughing, or running. 

The Burch colposuspension is generally performed 
through a Pfannenstiel or Cherney incision and if per- 
formed without a concomitant intra-abdominal proce- 
dure, one can remain preperitoneal obviating the need 
for bowel packing. In order to avoid the potential com- 
plications associated with laparotomy, in the 1990s, 
endoscopic surgeons began to perform Burch proce- 
dures via the laparoscope. In skilled hands, reported 
cure rates were comparable to those obtained with the 
open procedure. Patients tended to have fewer asso- 
ciated perioperative complications, less postoperative 
pain, and decreased hospital stay as compared with 
open colposuspension, but operative time was lon- 
ger and associated costs were higher.” Eventually, the 
inherent difficulties with accurate and effective laparo- 
scopic suturing combined with increased evidence for 
less robust longer-term results limited the widespread 
acceptance of this technique. 


Preoperative 
Patient Evaluation 


Urodynamic testing is typically recommended for 
patients prior to anti-incontinence surgery; however, it is 
unclear whether it impacts on outcomes for women with 
uncomplicated SUI.” In the setting of mixed inconti- 
nence, patient history has been shown to be notoriously 
inaccurate in correctly diagnosing genuine stress incon- 
tinence and detrusor overactivity.'' A comprehensive 
urodynamic evaluation including a multichannel cysto- 
metrogram, pressure—flow study, urethral pressure pro- 
file or Valsalva leak point pressures, and postvoid residual 
urine should provide the most accurate assessment of 
bladder dynamics and capacity and best differentiate 
between stress and urgency urinary incontinence. 
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Many patients with SUI also have various degrees 
of pelvic organ prolapse. Abdominal and/or vaginal 
repairs for correction of prolapse are often performed 
concomitantly with a Burch colposuspension. At the 
preoperation urodynamic evaluation, it is important 
to perform provocative leak point determinations with 
the prolapse both reduced with a ring forceps and in 
the unreduced state. The kinking of the urethra with a 
prolapsed bladder can mask stress incontinence that 
may become apparent in the postoperative period after 
correction of the prolapse. For patients with adnexal 
disease or an indication for hysterectomy, laparotomy 
provides convenient access for the addition of a Burch 
procedure for coexisting SUI. 


Consent 


As in all surgeries where a laparotomy is performed, 
there is the potential for blood loss, wound infection, 
and delayed return of bowel function if the peritoneal 
cavity is entered. The Burch procedure itself can pres- 
ent intraoperative complications including urethral or 
bladder injury, ureteral injury, and bleeding in the ret- 
ropubic space. 

Even in the hands of experienced surgeons, the 
Burch colposuspension can be challenging in obese 
patients, with large amounts of fat in the retropu- 
bic space, or patients with a stenotic vaginal canal. 
Postoperative voiding dysfunction, particularly de 
novo urinary urgency, and the formation of enterocele 
due to the anterior deflection of the anterior vaginal 
wall have been reported. 


Antibiotic Prophylaxis 


Antibiotic prophylaxis, administered preoperatively, 
is warranted before performance of a Burch colpo- 
suspension. A first-generation cephalosporin such as 
cefazolin, 1 g intravenously, given before surgery is 
generally sufficient.’? For allergic patients, clindamycin 
or gentamicin, given singly or in combination, should 
provide adequate prophylaxis for most patients. 


Intraoperative 
Anesthesia and Patient Positioning 


After induction of general or regional (spinal or epi- 
dural) anesthesia, the patient is placed in dorsal lithot- 
omy position using Allen stirrups taking care not to 
overextend or flex the legs with the weight of the leg 
on the heel of the foot (Allen Medical Systems, Acton, 
Massachusetts). The stirrups are positioned low to 
allow the surgeon’s hand to gain vaginal access. The 
abdomen and vagina are surgically prepped and a 
16Fr or 18Fr Foley catheter is placed in the bladder 
connected to closed drainage. A Foley catheter with 
a 30 cm? bulb is recommended to allow more precise 
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identification of the urethrovesical junction for more 
accurate placement of the suspension sutures. 


Abdominal Incision 


A Pfannenstiel or Cherney incision is made approxi- 
mately 1 cm above the upper margin of the pubic 
symphysis. A low rectus fascial incision is preferred 
to allow easier access to the retropubic space. If a 
hysterectomy, adnexectomy, or other intraperitoneal 
procedure is planned, careful undermining of the rec- 
tus muscles off the underlying peritoneum into the 
retropubic space is performed prior to entering the 
abdominal cavity in order to facilitate further dissec- 
tion after the intra-abdominal procedure is completed. 
Keeping the bowel packed, attention is then turned to 
the Burch colposuspension. 


Entering the Retropubic Space and 
Exposing the Urethrovesical Junction 


After completion of the intra-abdominal procedure, or 
if preperitoneal, the retractor arms are carefully placed 
beneath the rectus muscles, allowing the surgeon to 
develop a plane between the inferior aspect of the sym- 
physis and the areolar tissue in the preperitoneal space, 


FIGURE 28-8 Dissection of the retropu- 
bic space. Careful blunt and sharp dissec- 
tion of the bladder and perivesical areolar 
and fatty connective tissue from the pubis 
and lateral pelvic wall is performed. Using 
a hand in the vagina to elevate the vaginal 
wall creates countertraction for dissection 
of the areolar and fatty connective tissue 
from the periurethral area of suture place- 
ment with a sponge stick or Kitner. 


entering the retropubic space (space of Retzius). This 
dissection may be done with gentle finger dissection 
or with the use of a sponge (Figure 28-8). Progressing 
in a caudal direction, the surgeon progressively sep- 
arates the areolar tissue from the pubic bone, being 
careful not to traumatize the plexus of vessels in the 
space that can lead to bothersome bleeding. When the 
space is sufficiently developed, the posterior aspect of 
the pubic bone, Cooper ligaments, and the bilateral 
obturator vessels and nerves should be clearly visible. 

In patients having had prior surgery in the retro- 
pubic space, development of the space may require 
sharp dissection with scissors, being careful to adhere 
closely to the pubic bone with the points of the scissors 
away from the bladder and urethra in order to avoid 
unintentional injury. Following satisfactory creation 
of the space, the surgeon’s double gloved index and 
middle fingers are placed in the vagina, one finger on 
either side of the urethra, and the vagina is elevated in 
a ventral direction to facilitate countertraction for the 
dissection. Using a gauze sponge on a ring forceps or 
a Kitner (peanut) sponge on a Kelly clamp, the sur- 
geon sweeps the areolar tissue away from the anterior 
vaginal wall in the vicinity of the urethrovesical junc- 
tion. Bleeding that is incurred with this maneuver can 
be controlled with manual compression between the 


vaginal fingers and the abdominal sponge. Adequate 
dissection will reveal the white connective tissue that 
identifies the anterior vaginal wall. 


Identifying the Urethrovesical Junction 


Correct identification of the urethrovesical junction 
is aided by the surgeon, with his or her vaginal hand, 
gently pulling the Foley catheter in a caudal direction 
to place the bulb in the bladder neck. As cited previ- 
ously, a catheter with a 30 cm? bulb gives an accurate 
assessment of the urethrovesical junction without pro- 
ducing dilatation of the bladder outlet. The operator’s 
fingers are then placed on either side of the urethra, 
just distal to the urethrovesical junction. 


Suture Placement 


The surgeon’s fingers elevate the tissues lateral to 
the urethra just distal to the urethrovesical junction. 
A permanent suture of 2-0 or 0-gauge monofilament 
or braided suture is placed on either side of the ure- 
thra, the surgeon’s vaginal fingers elevating the tissue 
to aid in correct placement (Figure 28-9). The passage 
of the suture should incorporate the vaginal muscula- 
ris, being careful not to enter the vaginal mucosa. The 
first sutures should be placed 1 to 2 cm lateral to the 
urethra at the level of the urethrovesical junction and 
the second pair should be placed lateral to the ure- 
thra, approximately 2 cm distal to the first. The ends of 
these sutures should be passed through the ipsilateral 
Cooper’s ligaments and tied. The goal is not to abnor- 
mally elevate the anterior vaginal wall but to provide 
stabilization. A mechanism to provide proper tension 
is for the surgeon to maintain his or her vaginal fin- 
gers in juxtaposition to the suture placement while 


FIGURE 28-9 Burch colposuspension suture placement. 
The surgeon’s fingers elevate the vaginal wall lateral to the 
urethra. Two sutures are placed on each side, incorporat- 
ing the vaginal muscularis and passing through Cooper's 
ligament. ATFP, arcus tendineus fascia pelvis; PS, pubic 
symphysis. 
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an assistant ties the knots. When the surgeon feels the 
vaginal wall tent upward slightly, he or she instructs 
the assistant to apply no more tension and to complete 
the tie. 


Cystoscopy 


As with all procedures involving the bladder and ure- 
thra, at the completion of the Burch colposuspension, 
a thorough inspection of the bladder should be per- 
formed. The bladder is best viewed with a 70° cysto- 
scope and the urethra with a 0° cystoscope. Intravenous 
injection of an ampule of indigo carmine dye with visu- 
alization of bilateral dye spill from both ureteral orifices 
provides direct evidence of ureteral patency. 


Incision Closure 


After thorough irrigation of the retropubic space, the 
peritoneum is closed with a running absorbable suture 
and the anterior rectus fascia closed with a running 
suture of 0-gauge delayed absorbable suture. The sub- 
cutaneous tissues are thoroughly irrigated and the skin 
closed with surgical staples or with subcuticular clo- 
sure with 3-0 or 4-0 delayed absorbable suture. 


Catheterization 


At the completion of the procedure, an indwelling 
Foley catheter should remain in place for at least 
24 hours for bladder rest and to monitor urine out- 
put. Depending on the patient’s general condition, a 
voiding trial via bladder fill with a measured amount 
of fluid may be done on the first postoperative day. 
Issues regarding pain management and ambulation 
may delay voiding trials. As an alternative, the patient 
may be discharged home, instructed on catheter care, 
and followed up as an outpatient. 


Postoperation 


Postoperative care following a Burch procedure should 
follow the same general guidelines as with any lapa- 
rotomy. Advancement of diet should be accompanied 
by the presence of active bowel sounds. Ambulation 
should be encouraged. Close attention should be 
paid to comorbidities such as hypertension, diabe- 
tes, hypercoagulable states, and signs of postoperative 
infections. 


TRADITIONAL PUBOVAGINAL 
SLING 


The idea of placing a graft beneath and around the 
urethra as a treatment for SUI is by no means unique 
or new. The first reports from European surgeons 
describing slings date from the first part of the 20th 
century.'? In more contemporary times, pubovaginal 
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slings have been traditionally used in patients with 
recurrent SUI after a previously failed procedure and 
in patients with ISD, characterized by a low maximal 
urethral closure pressure or a low Valsalva leak point 
pressure. Some surgeons continue to use the tradi- 
tional pubovaginal slings for those patients with other 
complicated urethral incompetence including those at 
high risk for urethral or vaginal wall erosion with the 
newer synthetic grafts or in patients with conditions 
requiring an obstructive sling. 

The World Health Organization—sponsored Inter- 
national Consultation on Incontinence compared the 
three randomized trials and one prospective trial of 
the pubovaginal sling and Burch colposuspension 
procedures, and concluded that the success rates for 
these procedures were equivalent, although only one 
of the studies reported the randomized comparison as 
a primary operation.'*!> More recently, data from the 
Stress Incontinence Surgical Treatment Efficacy Trial 
(SISTEr),'° a trial comparing outcomes of the open 
Burch colposuspension with the autologous rectus 
fascial sling for the primary treatment of SUI, showed 
that both overall success (47% vs 38%, P= .01) and 
stress incontinence-specific success (66% vs 49%, 
P< .001) were higher for women who underwent the 
sling procedure than those who underwent the Burch 
procedure, respectively. However, this was at a cost 
of higher urinary tract infections, voiding difficulty, 
and postoperative urgency urinary incontinence. 

A variety of materials have been employed with 
which to construct slings. Autologous rectus fascia or 
fascia lata has proven to be the most reliable with the 
least complications.'’ In general, the synthetic materi- 
als used for pubovaginal slings have been associated 
with an unacceptable incidence of reaction or rejec- 
tion at the implantation site. With rectus fascia slings, a 
strip of fascia is placed at the bladder neck through the 
retropubic space with its ends sutured to the anterior 
rectus sheath. 

The sling functions as a backboard on which the 
urethra is compressed during times of increased 
abdominal pressure, serving also as a hammock stabi- 
lizing the urethrovesical junction. 


Preoperative 
Patient Evaluation 


Any anti-incontinence operation requires a thorough 
preoperative history and physical examination with 
particular attention to any previous interventions to 
attempt correction of incontinence. Multichannel uro- 
dynamics may be performed to discriminate between 
ISD, detrusor overactivity, and other abnormalities of 
bladder dynamics as indicated. Appropriate evalua- 
tion for pelvic organ prolapse should be done prior to 
surgery to allow concomitant repair of prolapse at the 
time of sling surgery. 


Consent 


In addition to the usual surgical risks of anesthesia, 
blood loss, infection, and injury to surrounding organs, 
patients undergoing pubovaginal slings should be 
counseled regarding the risks of de novo detrusor over- 
activity and prolonged time to resumption of voiding. 


Patient Preparation 


Antibiotic prophylaxis is indicated preoperatively 
using a first- or second-generation cephalosporin. For 
allergic patients, clindamycin or gentamicin, singly or 
in combination, may be used. 


Intraoperative 


Although there are multiple variations of surgical 
technique including the type of sling material used, 
the length of the sling, how the sling is placed, and 
how tight the sling is placed, a commonly used surgical 
technique approach is described. 


Anesthesia and Patient Positioning 


After induction of general or regional (spinal or 
epidural) anesthesia, the patient is placed in dorsal 
lithotomy position in Allen stirrups (Allen Medical 
Systems, Acton, Massachusetts). The abdomen and 
vagina are surgically prepped and a 16Fr or 18Fr Foley 
catheter is placed in the bladder. 


Graft Harvest 


A transverse incision is made in the lower abdomen 
approximately 2 to 4 cm above the symphysis pubis 
(Figure 28-10). After cleaning the subcutaneous fat 
from the fascia, a fascial strip 2 x 8 cm should be out- 
lined and excised. The fascial strip should be cleaned 
of fat. A suture of 0-gauge polypropylene is placed at 
each end of the graft; the graft is folded over at the 
ends to decrease the possibility that the suture will pull 
through. The fascial incision is closed with a running, 
delayed absorbable suture. The graft is set aside to soak 
in a solution of normal saline. 


Vaginal Incision 


Allis clamps are placed on the vaginal mucosa on the 
ventral aspect of the urethra, approximately 2 and 
5 cm proximal to the external urethral meatus depend- 
ing on where the urethrovesical junction is located as 
determined by Foley bulb location. A vertical incision 
is made between the two Allis clamps, the clamps are 
repositioned on the lateral edges of the vaginal mucosa, 
and scissors are used to develop a plane between the 
vaginal submucosa and the inferior aspect of the sym- 
physis bilaterally (Figure 28-11). The retropubic space 
is then entered sharply with scissors or bluntly with the 
surgeon’s finger. 
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FIGURE 28-10 Fascial harvest. A 
fascial strip approximately 1 x 8 cm 
is outlined and excised from the 
transverse rectus fascia. 


FIGURE 28-11 Mobilization of the 
retropubic space. After the endo- 
pelvic fascia is exposed beneath the 
bladder neck, a finger is used to 
develop a track for sling placement. 
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Box 28-4 Master Surgeon's Corner 


® Using sharp and blunt dissection, the surgeon's 
index finger disects through the endopelvic 
fascia into the retropubic space and frees 
the attachments of the vagina to the pubic 
ramus behind the pubic bone from medial to 
lateral. 


Graft Placement 


After grasping one of the permanent sutures affixed 
to the end of the fascial strip with a long curved for- 
ceps, it is passed from below through the vaginal inci- 
sion. The clamp/suture complex is advanced under 


FIGURE 28-12 Fascial strip place- 
ment. Using a Stille or curved Kelly 
surgical clamp to grasp the suture 
on one side of the fascial strip, the 
endopelvic connective tissue is per- 
forated and the sling is passed from 
the vaginal incision, perforating the 
rectus fascia. 


direct finger guidance from above through the ret- 
ropubic space, perforating the rectus sheath, close to 
the posterior aspect of the pubic bone, well below the 
site of the fascial harvest (Figure 28-12). An identi- 
cal procedure is performed on the contralateral side. 
The sling is secured to the bladder neck with 2-0 or 
3-0 delayed absorbable suture to prevent undesired 
cephalad/caudad movement. 


Setting Sling Tension 


The sutures attached to the ends of the sling are tied 
together above the rectus sheath. 

Care is taken not to tie the sutures with excess ten- 
sion so as to avoid obstruction of the bladder neck 
and possible urinary retention. A space of two or three 
fingerbreadths is left between the fascia and the tied 
knots (Figure 28-13). 


FIGURE 28-13 Sling placement. The placement of the 
sling is at the bladder neck. After the suture ends are 
brought through the rectus fascia, and the sling tension 
assured, they are tied down to one another in the midline. 


Cystoscopy 


The bladder and urethra should be inspected thor- 
oughly at the completion of the procedure. Intravenous 
injection of an ampule of indigo carmine dye with 
visualization of bilateral efflux of dye from both ure- 
teral orifices provides reassurance of ureteral patency. 


Vaginal and Abdominal Incisions 


The vaginal incision is closed with a delayed absorb- 
able 2-0 running suture. The abdominal skin may be 
closed with surgical staples or with 3-0 or 4-0 sub- 
cuticular delayed absorbable suture. Bladder drain- 
age with a Foley catheter for at least 24 hours is 
recommended. 


Postoperation 


Postoperative care should follow the same general 
guidelines as for laparotomy. 
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A voiding trial may be done on the first day post- 
operation or later depending on the patient’s general 
condition. Some patients will require bladder rest with 
an indwelling catheter due to inability to void at dis- 
charge from hospital. 


SINGLE-INCISION (MINI) SLINGS 


The surgical treatment of SUI has seen significant 
evolution over the past several decades. Since the 
advent of the minimally invasive retropubic tension- 
free midurethral sling in 1996, numerous products 
have evolved, their differences being route (retropubic 
vs transobturator) and the direction of trocar passage 
(inside-out vs outside-in). As previously discussed, 
both the retropubic and transobturator midurethral 
slings are effective, minimally invasive procedure for 
the treatment of SUI. 

The next generation of minimally invasive midure- 
thral slings brought the development of “single inci- 
sion” or “mini-sling,” their theoretical advantage 
being comparatively less invasive with the reduction 
of complications such as bladder perforation, injury 
to structures in the true pelvis, and postoperative 
pain in the region of the adductor muscles. They offer 
less dissection and are a “true” outpatient procedure. 
These slings are passed through one small vaginal 
incision without incisions in the suprapubic or groin 
areas. The data as to their safety and efficacy are 
largely from case series. A single-center randomized 
controlled trial compared mini-slings with a retro- 
pubic midurethral sling. The mini-sling was associ- 
ated with a significantly higher rate of persistent SUI 
symptoms at six weeks (OR 9.49) and at six months 
(8.14) and urodynamic stress incontinence (OR 7.58) 
at six months. Complication rates were similar.'® 

Observational studies have shown cure rates of 
between 77.8% and 91.4% at 12 months for the AMS, 
Minneapolis, MN," and between 71% and 100% 
at 12 months for the TVT-Secur (Gynecare, Ethicon, 
Somerville, NJ).22?? 

The currently existing single-incision slings include 
the MiniArc™ (AMS), Ajust™ (Bard), Solyx™ 
(Boston Scientific), Ophira™ (Promedon), and 
Zippere™ (ProSurg). There are multiple mini-slings, 
each involving a markedly shortened sling length as 
compared with the traditional midurethral slings with 
fixation device, placed via a vaginal incision with a 
needle trocar entry. Their design allows for fixation 
to the pubic bone or obturator muscle/fascia. Their 
deployment through the vaginal incision negates the 
need for trocar exit sites. Generalized use of these 
sling types without good quality evidence as to their 
safety and efficacy should be done so with caution at 
this time. 
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Preoperative 
Consent 


Patients should be advised that no anti-incontinence 
procedure is effective 100% of the time. By definition, 
midurethral slings should be tensioned loosely so as 
to avoid postoperation voiding dysfunction. Even with 
ideal placement, patients may experience transient 
incomplete bladder emptying requiring intermittent 
self-catheterization or an indwelling catheter. De novo 
detrusor overactivity is also seen in a small percent- 
age of patients. Long-term urinary retention or incom- 
plete bladder emptying is rare but does occasionally 
occur requiring sling revision and urethrolysis. With 
the newer single-incision slings there is a paucity of 
data with which to specifically counsel patients as to 
their risks. Vaginal mesh exposure through the vaginal 
epithelium or erosion into the urethra may occur, par- 
ticularly in patients with poor tissue estrogen effect. 
More serious potential complications including both- 
ersome hemorrhage in the retropubic space, bladder 
perforation, bowel injury, and major vascular injury 
to iliac or obturator vessels may be markedly reduced 
with these newer mini-slings. 


Intraoperative 
Anesthesia and Patient Positioning 


The mini-sling is described as being able to be per- 
formed under local anesthesia, conscious sedation, or 
general anesthesia. If performed without concomitant 
surgeries, it is usually a same-day surgery procedure. 
The operation is performed in the high dorsal lithot- 
omy position. The vagina is surgically prepped and a 
catheter placed. 


Incision 


There are no skin incisions. A 1.5 cm vaginal inci- 
sion is made starting one cm proximal to the external 
urethral meatus. Allis clamps are placed on the edges 
of the vaginal mucosa and the vaginal epithelium is 
dissected off the underlying suburethral tissues with 
Metzenbaum scissors. Dissection is carried out bilat- 
erally, creating a tunnel out to the pelvic sidewall, just 
to the posterior surface of the ischiopubic ramus. This 
dissection is similar to the transobturator tape place- 
ment. The tunnels created should be just wide enough 
to ensure that the mesh lies flat. Caution should be 
made to avoid “button holing” the vaginal epithelium. 


Mesh Placement 


The following is a description of the MiniArc™ 
Single-Incision Sling (American Medical Systems, 
Acton, Massachusetts) procedure that simulates a 


transobturator sling approach. In order to visualize 
needle trajectory, the insertion of the adductor longus 
tendon on the patient’s pubic ramus is located. The 
notch is palpated along the internal edge of ischio- 
pubic ramus where the adductor longus tendon and 
the inferior pubic ramus meet. The needle insertion 
should be aimed at the location of this notch. 

Place one of the self-fixating tips of the mesh onto 
the introducer needle by sliding it over the end of the 
needle, ensuring that the integrated self-fixating tip is 
oriented such that the mesh wraps along the outside 
of the needle bend. The introducer/sling is inserted 
into the dissected tunnel toward the obturator fora- 
men. The needle tip is directed toward the area identi- 
fied above, angling the flat of the handle perpendicular 
to the desired path (~45° angle). As it tracks, the needle 
will pass along the posterior surface of the ischiopubic 
ramus perforating the obturator internus fascia and 
muscle. The needle will be passed until the midline 
mark on the mesh is approximately at the midurethral 
level. Remove the needle and repeat on the contralat- 
eral side until the appropriate sling tension under the 
urethra is achieved (Figure 28-14). 


Setting Mesh Tension 


It is recommended by the manufacturer that the sling 
is placed flat against the urethra using a hemostat or 
other instrument to help guide appropriate tensioning 
without overtightening the sling. Ensure that the mesh 
lays flat. An advantage of using conscious sedation or 
local anesthesia is that it allows the patient to com- 
plete a cough test for adjustment of the sling. Prior 
to placement of the second side of the sling, the blad- 
der is filled with 250 cm? of sterile water. The second 
side of the sling is then advanced just into the sidewall 
and the needle is left engaged with the self-fixating 
tip. The patient is asked to cough and the needle is 
then sequentially advanced into the obturator internus 
muscle until there is no longer any leakage with cough. 
If the sling must be adjusted, the sling is equipped with 
an optional reloading feature for adjustment using a 
2-0 Prolene suture that enables the surgeon to redock 
the needle to the self-fixating tip if the sling must be 
tightened further. 


Cystoscopy 


Although there is theoretically minimal risk of bladder 
injury with the placement of the single-incision slings, 
we recommend cystoscopy to characterize intravesical 
anatomy. 


Wound Closure 


Once the final adjustment is accomplished, wound 
irrigation is performed and the vaginal epithelium is 


then closed with a running or interrupted 2-0 or 3-0 
absorbable suture. 


Postoperation 


Before discharge from the hospital, a voiding trial 
should be performed. Following instillation of 300 mL 
of sterile water into the Foley catheter, it is recom- 
mended that the patient void roughly two-thirds vol- 
ume (200 mL) before being considered for discharge 
home without an indwelling catheter or being taught 
intermittent self-catheterization. For those who do not 
empty the bladder satisfactorily in the hospital, a void- 
ing trial can be repeated in an office setting in one to 
five days. 

Patients should be advised to avoid strenuous activ- 
ity, vigorous exercise, and constipation for at least 
eight weeks postoperation. Intercourse should be post- 
poned at least four weeks or until the first postopera- 
tion office visit to insure that the vaginal incision has 
healed. Otherwise, normal daily activities, nonstrenu- 
ous exercise, and regular diet may be resumed during 
the first week following surgery. 


URETHRAL BULKING THERAPY 


Injection of bulking agents into the urethral sub- 
mucosa is an alternative treatment for patients with 
SUI, particularly those with ISD and a hypomobile 
urethra. A variety of agents have been used including 
autologous fat, polytetrafluoroethylene, glutaralde- 
hyde cross-linked bovine collagen, silicon particles, 
carbon beads, calcium hydroxylapatite, ethylene vinyl 
alcohol copolymer, and porcine dermal implants. 


Chapter 28 Stress Urinary Incontinence 


FIGURE 28-14 Mini-sling 
placement with integrated 
self-fixating tips. 


A systematic review of the literature” clearly sug- 
gests that more definitive therapies such as open col- 
posuspension or pubovaginal sling are more effective 
for the longer-term treatment of SUI, but that bulk- 
ing agents may be used as a first-line therapy because 
of a lower complication rate. Further, those patients 
with significant medical comorbidities precluding 
surgery may benefit from this treatment modality. In 
both circumstances, it is recognized that more than a 
single injection may be necessary to gain effectiveness. 
Further data are necessary to definitively character- 
ize the effectiveness of transurethral bulking agents 
to placebo and conservative therapies, as well as to 
each other, especially in the long term. Various stud- 
ies report cure or improvement of SUI in 48% to 94% 
of patients with follow-up times ranging from 3 to 46 
months.” However, most studies report a decline in 
cure rates 12 months or longer following injections. 

Injections may be performed transurethrally or 
periurethrally under local anesthesia in an office set- 
ting; however, it has been suggested that periurethral 
injections may be associated with more postinjec- 
tion urinary retention.” The mechanism of action is 
to create urethral cushions causing expansion of the 
suburethral tissues to improve urethral coaptation. As 
a result, urethral closure pressure is increased and con- 
tinence is restored. 


Preoperative 


Patient Evaluation 


Multichannel urodynamic studies may be performed 
to evaluate Valsalva leak point pressure or maximum 
urethral closure pressure to verify ISD. Urethral 
mobility may be assessed with a Q-tip test. 
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FIGURE 28-15 Progression with injection. Note the initial open bladder neck and increasing coaptation with injection. 


Consent 


Patients should be counseled that cure rates tend to be 
lower with bulking injections than with either midure- 
thral slings or traditional retropubic colposuspensions 
and pubovaginal slings and that cure rates usually 
decline with time. Compared with other surgeries for 
SUI, bulking injections have a much lower probability 
of bothersome complications. Patients may experience 
mild urethral pain, transient dysuria and hematuria, 
urinary retention, and de novo detrusor overactivity. 


Intraoperative 
Anesthesia and Patient Positioning 


The patient should be placed in dorsal lithotomy 
position in an office setting. The urethra and peri- 
urethral tissues should be prepped with an anti- 
septic and lidocaine jelly injected into the urethra. 
The bladder should be drained with an in and out 
catheterization. 


Transurethral Injection 


A 0° operative cystoscope is placed in the urethra and 
a thorough inspection of the urethra is performed. 
The scope is pulled back so that the bladder neck and 
midurethra are visualized. A 22-gauge needle con- 
nected to a syringe containing the bulking agent is 
introduced into the sheath of the cystoscope and the 
needle is directed at a 45° angle into the lateral aspect 
of the urethral wall at 3 o’clock and advanced 1 to 
2 cm. This places the tip of the needle at the level of 
the proximal urethra. 


Injection of Bulking Material 


The bulking agent is slowly injected as the surgeon 
observes progressive coaptation of the walls of the 
proximal urethra. The needle is slowly withdrawn 
during injection to cause bulking of the midurethra 


as well. The needle is withdrawn and another syringe 
of bulking agent is used to inject the opposite side at 
9 o’clock until coaptation of the proximal urethra has 
occurred (Figure 28-15). 


Cystoscope Removal 


With transurethral injection, it is not unusual for some 
of the bulking agent to seep out from the injection 
sites after withdrawal of the needle. This is usually 
small in amount and does not compromise the result. 
It is inadvisable to advance the cystoscope beyond 
the point of urethral coaptation as advancement may 
dilate the coapted mucosa and not provide the degree 
of continence sought. 


Postprocedure 


Patients may be discharged home after a brief period 
of observation and when spontaneous voiding has 
occurred. Dysuria and hematuria following the pro- 
cedure are usually transient requiring no intervention. 

A consideration of instructing patients on the use 
of intermittent self-catheterization in the event that 
urinary retention develops should be done in an indi- 
vidualized fashion. Placement of an indwelling Foley 
for urinary retention should be avoided if possible as 
compression of the bulking agent by the catheter over 
a period of time may compromise urethral coaptation 
and lessen the degree of continence achieved. 
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Urgency Urinary Incontinence 
and Overactive Bladder 


Karen L. Noblett and Stephanie Jacobs 


INTRODUCTION 


Overactive bladder is an umbrella term that collec- 
tively covers several lower urinary tract conditions 
including urgency incontinence. The International 
Continence Society defines overactive bladder as 
“urgency, with or without urgency incontinence, usu- 
ally with frequency and nocturia, in the absence of 
pathologic or metabolic factors that would explain 
these symptoms.”! Specific definitions of the various 
presentations are listed as follows: 


Urgency—a sudden, compelling desire to pass urine, 
which is difficult to defer 


Frequency—complaint by the patient that she voids 
too often by day (generally considered normal to void 
<8 times per day) 


Nocturia—complaint that individual has to wake up 
21 time per night to void 


Urgency incontinence—the complaint of involun- 
tary leakage accompanied by or immediately preceded 
by urgency 

Detrusor overactivity incontinence—incontinence 
due to an involuntary detrusor contraction 


Overactive bladder is estimated to affect approxi- 
mately 42.2 million adults in the United States result- 
ing in a $24.9 billion annual cost for treatment.? 
Typically overactive bladder and urgency inconti- 
nence are treated with behavioral and/or pharma- 
cological interventions. Currently there are nine 
commercially available anticholinergic medications 


on the market specifically targeted at treating overac- 
tive bladder. Newer medications such as beta-3 ago- 
nists are an alternative pharmacological intervention. 
Unfortunately, anticholinergics have a high discon- 
tinuation rate due to a variety of factors including, 
most importantly, lack of efficacy and high side effect 
profile.* For those who are refractory to conservative 
measures, or who have contraindications to phar- 
macological intervention, there are several surgical 
alternatives available for treatment including sacral 
neuromodulation and intravesical botulinum injec- 
tion. There are also other more invasive, nonreversible 
surgical interventions such as denervation procedures 
and augmentation cystoplasty that are briefly included 
in this chapter. 


SACRAL NEUROMODULATION 


Sacral nerve stimulation (SNS) delivers nonpainful, 
mild electrical pulses to the sacral nerves to modu- 
late the reflexes that influence the bladder, sphincter, 
and pelvic floor to improve or restore normal voiding 
function. It has been available in the United States 
as a treatment option for refractory voiding dysfunc- 
tion since 1997 and in Europe since 1994. Currently 
over 80,000 implants have been performed world- 
wide, with recent exponential growth occurring in 
the United States. Since its inception, the therapy has 
evolved to a minimally invasive procedure that can be 
performed as an outpatient under local anesthesia. 
Current FDA-approved indications for SNS include 
urinary urgency incontinence, urgency—frequency, 
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and nonobstructive urinary retention. With the perfor- 
mance of more implants worldwide, data suggest a ben- 
efit of SNS on other types of pelvic floor dysfunction 
such as chronic constipation and fecal incontinence.* 


Mechanism of Action 


The exact mechanism of action of SNS in the treat- 
ment of voiding dysfunction is not completely under- 
stood; however, several theories exist. de Groat 
demonstrated that sacral preganglionic outflow to the 
bladder receives inhibitory input from both somatic 
and visceral afferents.*’ In addition to providing 
important insight into the organization of these inhibi- 
tory pathways, de Groat has also shown that stimu- 
lation of the somatic afferents in the pudendal nerve 
induces inhibitory mechanisms of detrusor activity.*° 


Urgency Incontinence 
and Urgency/Frequency 


SNS may promote bladder storage via afferent path- 
ways that project to the sacral cord and inhibit detrusor 
activity by the suppression of interneuronal transmis- 
sion in the bladder reflex pathway.!™!? It is thought 
that this inhibition is via the afferent limb of the void- 
ing reflex that would block input into the pontine mic- 
turition center (PMC). Blocking input into the PMC 
would inhibit involuntary detrusor contractions with- 
out interference of normal voiding that is mediated via 
the excitatory efferent pathway from the brain to the 
sacral parasympathetics.!? 


Nonobstructive Urinary Retention 


SNS may promote bladder emptying via inhibition 
of an overactive guarding reflex (a progressive, invol- 
untary increase in the activity of the external urethral 
sphincter during bladder filling). Stimulation of the 
sacral nerves may block excitatory outflow to the ure- 
thral sphincter and pelvic floor and thus promote blad- 
der emptying.'*!> Pudendal afferent stimulation can 
also facilitate voiding reflexes by inhibiting an overly 
suppressive guarding reflex. There is also some thought 
that patients with urinary retention have hypertonicity 
of the pelvic floor musculature that inhibits pelvic floor 
and urethral sphincter relaxation resulting in ineffec- 
tive bladder emptying. SNS allows patients to regain 
awareness of the pelvic floor muscles and restores vol- 
untary relaxation thus facilitating the voiding reflex.!°1” 


Procedure 


SNS involves a two-stage procedure. The initial 
phase is considered the test stimulation period where 
the patient is allowed to evaluate whether or not the 


therapy is effective in controlling her symptoms. There 
are two techniques for performing the test stimulation: 


1. The first is an office-based procedure termed the 
percutaneous nerve evaluation (PNE). This involves 
placing a temporary electrode wire through the 
S3 sacral foramen under local anesthesia. The loca- 
tion of the S3 foramen may be determined through 
palpation of bony landmarks or by fluoroscopy 
(described in more detail later in the chapter). The 
wire is secured to the skin with tape and connected 
to an external generator the patient wears for a 
trial period of three to seven days. If patients have 
at least 50% improvement in their symptoms dur- 
ing the test phase, they are candidates for chronic 
implant of the lead and implantable pulse genera- 
tor (IPG). The advantage of the PNE is that it is 
an incision-free procedure performed in the office 
utilizing local anesthesia, and does not require hos- 
pitalization. The disadvantage comes from the fact 
that the wire is not securely anchored in place, and 
has the propensity to migrate away from the nerve 
with physical activity. If this happens, it is consid- 
ered an inadequate trial and the patient may pro- 
ceed with a staged trial. 


Box 29-1 Master Surgeon's Corner 


® Locating the $3 foramen can be performed 
by measuring up 9 cm from the coccyx in thin 
patients or by fluoroscopically identifying the 
inferior margin of the sacroiliac joint at the level 
of the greater sciatic foramen. The S3 foramen is 
typically 2 cm from the midline. 

@ Exercise care when infiltrating skin with local 
anesthetic so as not to affect the nerve roots 
of interest in the S2-4 region. Physiologic 
responses of bellows and great toe flexion as 
well as patient report of perineal sensation 
are most useful when attempting to optimize 
S3 quadripolar lead placement. 

® Interstim direct sacral stimulation is approved 
for refractory urgency incontinence, urinary 
retention, and urinary urgency-frequency. Use 
with caution in neurogenic bladder patients; 
future MRI use may be precluded in patients 
with Interstim due to concern of torque 
damage caused by the magnet on the metal 
lead and pulse generator as well as potential 
nerve damage. 


2. The second alternative is known as a staged implant 
introduced by Spinelli et al. in 2003.'*!° This is typi- 
cally performed as an outpatient procedure using 
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local anesthesia, intravenous sedation, and intraop- 
erative fluoroscopy. This procedure involves place- 
ment of the chronic quadripolar lead wire adjacent 
to a sacral nerve root (typically S3). The lead is self- 
anchoring and therefore reduces the potential for 
migration. The patient goes through a test phase that 
can last from 7 to 21 days. The advantage of this 
technique is that it allows for a longer trial period 
with minimal risk of lead migration. The chronic 
wire also has four electrodes that can each be trialed 
as the active electrode to achieve optimal improve- 
ment in patients’ symptoms. In addition, during 
the second stage, or final implant, the previously 
placed tined lead remains in place and is simply 
connected to the IPG. This eliminates the chance of 
variable lead placement from the test and implanta- 
tion phases. The disadvantage of the staged implant 
is that it requires two visits to the operating room 
and may be more costly to the health care system. 
However, in a prospective study comparing the PNE 
with the staged implant, there was a significantly 
higher rate of conversion to implant with the staged 
procedure versus the PNE (88% vs 46%). Infection 
rates have not been shown to be higher with the 
staged implant when compared with the PNE.”° 


To determine optimal lead placement, both motor 
and sensory responses are desired (Table 29-1). The 
motor response is typically seen as a pulling in of the 
pelvic floor muscles known as a “bellows” response, 
as well as flexion of the great toe. The typical sen- 
sory response is a tapping or vibratory sensation in 
the vagina, rectum, or perineum. There has been no 
definitive study to determine which factor is more pre- 
dictive of success. However, a recent study reported 
that a positive motor response was more predictive 
than a sensory response in achieving successful trial 
stimulation, 95% versus 5%, respectively.”! 


Preoperative 
Patient Evaluation 


Patients should complete a three- to four-day void- 
ing diary to document baseline symptoms and pro- 
vide an objective measure to determine efficacy of the 
trial stimulation. They should also have failed other 
conservative measures such as biofeedback, bladder 
retraining, and pharmacological therapies. Typically 
it is recommended that a patient fail a minimum of 
two anticholinergics prior to going on SNS. Relative 
contraindications for SNS therapy include the need 
for regular MRIs, advanced dementia, and complete 
spinal cord transection. 


Consent 


SNS is a very safe procedure; however, as with any 
surgical intervention, there are always risks. The 
most common risk associated with SNS is infection. 
Infection rates have been reported in the range up to 
7%.” Other complications include lead migration as 
well as pain at the lead or IPG site. Although there is 
a potential risk of nerve injury, there has never been a 
report of such an occurrence. 


Patient Preparation 


Since infection is the most common complication, 
preventative measures to reduce infection can be 
beneficial. These include use of an antiseptic scrub 
the day prior to surgery and the day of surgery, as 
well as perioperative parenteral antibiotics provid- 
ing gram-positive coverage. Although there are no 
comparative studies, most clinicians also recom- 
mend oral antibiotics during the staged implant trial 
period. 


Table 29-1 Comparison of S2, $3 and S4 Nerve Root Stimulation 


Pelvic floor 


“Clamp"* of 
anal sphincter 


S2: primary somatic contributor 
of pudendal nerve for external 
sphincter, leg, foot 


“Bellows”** 
of perineum 


S3: virtually all pelvic autonomic 
functions and striated muscle 
(levator ani) 


S4: pelvic autonomic “Bellows”** 
and somatic 


No leg or foot 


Plantar flexion of great toe, 
occasionally other toes 


No lower extremity motor 
stimulation 


Foot/calf/leg 


Leg/hip rotation, plantar flexion 
of entire foot, contraction of calf 


Contraction of base 
of penis, vagina 


Pulling in rectum, 
extending forward to 
scrotum or labia 


Pulling in rectum only 


*Clamp: contraction of anal sphincter and, in males, retraction of base of penis. Move buttocks aside and look for anterior/posterior shortening of the 


perineal structures. 


**Bellows: lifting and dropping of pelvic floor. Look for deepening and flattening of buttock groove. 
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Lateral sacral 
crest 


Median sacral crest 
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kS sacral crest 
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foramina 
Apex 
FIGURE 29-1 Sacral Anatomy. Anatomy 
of the posterior sacrum demonstrating 
the location of the S3 foramen. 
Intraoperative the location of the S3 foramen is 9 cm from the 


1. Pati boats d hesia: F tip of the coccyx at the level of the greater sciatic 
FANENE DOSIMOMINS and ARES IESIA: Tor Most notch. Location can be confirmed fluoroscopically 


patients SNS is performed aaa Outpatient pe in the anterior—posterior orientation (Figures 29-1 
cedure under monitored anesthesia care (MAC) and 29-2) 


sedation. There are some practitioners who prefer 3 
general anesthesia; however, this eliminates the 
opportunity to determine the patient’s sensory 
response to stimulation. The patients are placed 
in the prone position with a pillow under the hips 
to elevate and flatten the sacrum. Fluoroscopy is 
used for lead placement; therefore, the patient 
needs to be positioned on the table so the C-arm 
of the fluoroscope can obtain a lateral view of the 
sacrum without interference from the bed post. Sciatic 
The buttocks should be gently taped apart to "X notch 
allow for easy visualization of the bellows response 
without having to place the surgeon’s hand into 
this part of the surgical field as this may increase 
risk of contamination and infection. The patient 
should have a surgical prep that covers the lower 
back from flank to flank and down to and includ- 
ing the rectum. A sterile towel may be placed over 
the exposed rectum to keep it separate from the 
rest of the surgical field, and only exposed during 


. Needle placement: Local anesthesia is applied to 
the skin and subcutaneous tissue. The foramen nee- 
dle (3.5 or 5 in) is placed through the S3 foramen 


i : FIGURE 29-2 Anterior-posterior X-ray demonstrating 
stimulation. the level of $3 at the level of the greater sciatic notch. 

2. Determining the location of the sacral foram- S3 generally correlates with a line drawn parallel to the 
ina: Both bony landmarks and fluoroscopy can be sciatic notch. (Reprinted with the permission of Medtronic, 
used to help determine the level of S3. Typically Inc. © 2002.) 
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at an approximate 60° angle to the skin, in a slight 
medial to lateral orientation (along the natural 
course of the nerve). Stimulation is then delivered 
to the needle and the motor and sensory responses 
are noted (Figure 29-3). 


. Placement of the lead wire: Once confirma- 


tion of correct placement of the foramen needle is 
determined, a small 2 to 3 mm incision is made 
lateral to the needle to accommodate the lead and 


FIGURE 29-3 Placement of the foramen needle 
along the S3 nerve root. (Reprinted with the per- 
mission of Medtronic, Inc. © 2001.) 


lead tunneler. A directional guide is passed through 
the foramen needle and the needle removed. An 
introducer is placed over the directional guide to a 
depth where the radio-opaque marker is at the level 
of the anterior sacrum. 

The lead wire is then placed through the intro- 
ducer and the introducer sheath is withdrawn to 
expose all the electrodes. Each electrode is tested 
for an appropriate response (Figure 29-4). 


m-n 


lectrode 0 


FIGURE 29-4 Lateral view of the lead 
wire along the S3 nerve root with 
electrodes exposed, and the tines still 
within the sheath. Close-up circle dem- 
onstrates the leads adjacent to the nerve 
root. 
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FIGURE 29-5 Lead wire adjacent to the 
S3 nerve root with the tines deployed. 
Close-up circle demonstrates the tines anchored 
within the paraspinous muscles and thoraco- 
lumbar fascia. (Reprinted with the permission of 
Medtronic, Inc. © 2002.) 


Once appropriate response is noted, the intro- 
ducer is removed over the lead wire exposing the 
tines, which are fixation elements, that allow for 
the lead to be secured within the thoracolumbar 
fascia and paraspinous muscles (Figure 29-5). 
The final placement of the lead is confirmed with 
fluoroscopy. There are four electrodes on the lead 
wire: the deepest is the zero electrode and the most 
superficial is the number three electrode that often 
times straddles the anterior edge of the sacrum. 

The lead is then tunneled to the ipsilateral 
posterior hip and a pocket is created to approx- 
imately 1.5 to 2 cm depth in the subcutaneous 
tissue to allow for housing of either the IPG or 
temporary extension. If the patient is undergoing 
a staged implant, the lead wire will be attached to 
a temporary extension, and that temporary exten- 
sion is tunneled to the contralateral side with the 
same tunneling device and attached to an external 
stimulator. 

If the patient has a successful staged implant 
trial as defined by a 50% or greater improvement 
in symptoms, she will undergo placement of the 
IPG. If the patient has had a successful PNE, then 
the lead wire and IPG may be placed at the same 
surgical setting. 

5. Placement of the IPG: The IPG pocket is cre- 
ated in the posterior hip area on the ipsilateral side, 
approximately 3 to 4 cm below the posterior iliac 
crest. The depth is taken to approximately 1.5 to 
2 cm to allow for some cushioning of the IPG. 
Once the IPG is placed, the pocket is irrigated and 
closed in two layers. 


Postoperative 


In general, there is relatively little postoperative pain 
associated with either stage of this procedure. It is 
recommended patients refrain from deep bending or 
stretching for four to six weeks to avoid movement of 
the lead wire. For those undergoing a staged implant, 
many physicians place their patients on antibiotics 
during the trial period. Currently, it is not recom- 
mended that patients have MRIs due to the potential 
heating of the distal portion of the lead that may lead 
to nerve injury. Current work is being done to develop 
MRI-compatible equipment. 

Looking at long-term efficacy and safety, a recent 
study by van Kerrebroeck et al.” reported on the long- 
term results on SNS. This was a five-year prospective, 
multicenter trial that evaluated the long-term efficacy 
and safety of SNS in patients with refractory urgency 
incontinence, urgency—frequency, and urinary reten- 
tion. Seventeen centers, of the original 23, participated 
in the study. A total of 163 subjects were enrolled 
and 152 went on to implant (129 from the original 
trial). Ninety-six (63.2%) had urgency incontinence, 
25 (16.4%) had urgency-frequency, and 31 (20.4%) 
had retention. The subjects completed annual void- 
ing diaries and data on adverse events were collected. 
Overall the authors report success rates at five years 
in 86% of urgency incontinent patients, 71% of 
urgency-frequency, and 78% of retention patients. 
Adverse events reported included infection in 7.9%, 
lead migration in 5.3%, pain at the IPG implant site in 
19.1% (these included those with the abdominal place- 
ment), and pain at the lead wire site in 7.9%. At the 
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time of data collection, 96% of all adverse events were 
resolved and no life-threatening or irreversible compli- 
cations occurred. 


INTRAVESICAL ONABOTULINUM 
TOXIN A INJECTION 


Onabotulinum toxin A (BTX-A), a serotype of the 
neurotoxin produced by Clostridium botulinum, is 
increasingly utilized as a safe and effective treatment 
option for refractory urgency urinary incontinence. 


Muscle 


BTX-A was originally used in the lower urinary tract 
for the treatment of neurogenic detrusor overactiv- 
ity.” Impressive results in this realm led to expanded 
use in the treatment of refractory idiopathic detrusor 
overactivity (IDO) and related urgency urinary incon- 
tinence, urgency, and frequency. 


Mechanism of Action 


BTX-A’s main mechanism of action is through block- 
ing acetylcholine release at presynaptic neuromuscular 
junctions (Figure 29-6). Detrusor overactivity is thereby 


BTX-A binding 


to neuron 


Acetylcholine 
release 


FIGURE 29-6 Onaboulinum toxin A (BTX-Action). A. Nerve end plate sits on muscle fiber and BTX-A binds to nerve 
terminal. B. BTX-A is internalized via receptor-mediated endocytosis. 
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Sprouts 


Muscle 


FIGURE 29-6 (Continued) C. BTX-A cleaves SNAP-25 and thereby blocks fusion of neurotransmitter and vesicle and 
nerve membrane and thus the release of acetylcholine. D. Muscle atrophy leads to collateral axon sprouting. 


diminished (evidenced on urodynamic testing) and 
urgency incontinence episodes effectively decreased.”° 
Additionally, BTX-A is believed to alter uroepithelial 
sensory afferent pathways, helping alleviate hypersensi- 
tivity responses. This can begin to explain why BTX-A 
is also effective in decreasing urinary urgency and fre- 
quency and increasing bladder capacity.?”* 

Support for BTX-A in the treatment of idiopathic 
DO is growing. Still, few randomized double-blind 
placebo-controlled trials currently exist, and for those 
that do, sample sizes are small. Reassuringly, all such 


studies have demonstrated significant improvement in 
symptoms over placebo.”?*? Furthermore, a prospec- 
tive study of 100 patients (23 men, 77 women) receiv- 
ing 100 U intravesical BTX-A demonstrated 88% 
efficacy in quality of life, urodynamic, and subjective 
measures. Within this population, resolution of urgency 
incontinence occurred in 86% of patients and urgency 
in 82%.”5 Overall, safety concerns are primarily related 
to urinary retention (ranging widely from 4%—43%) 
and increased rates of urinary tract infections.”*9”? 
Even in instances of retention, many patients remain 
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satisfied. The reduction of urinary incontinence 
improves quality of life measures that often over- 
shadow the need for intermittent self-catheterization.** 
Patients with a lower flow rate and lower projected 
isovolumetric pressure on preprocedural urodynamic 
testing may be at higher risk for retention.” 


Procedure Preoperative 
Patient Evaluation 


Appropriate candidates for detrusor BTX-A injec- 
tions include patients with refractory idiopathic or 
neurogenic detrusor overactivity, urgency urinary 
incontinence, and urinary urgency and/or frequency. 
Detrusor BTX-A injections are considered in patients 
who have failed other conservative and pharmacologi- 
cal measures, have failed a trial of SNS, or have con- 
traindications for SNS. 


Contraindications 


Contraindications for detrusor BTX-A injections 
include current infection, bladder or urethral malig- 
nancy, urinary obstruction or other bladder outlet 
obstruction, pregnancy, and neuromuscular junction 
disorders in which acetylcholine release/receptor func- 
tion is compromised or exacerbated by BTX-A. This 
includes myasthenia gravis in which autoantibodies 
attack acetylcholine receptors leading to dysfunction 
and muscle weakness or Lambert—Eaton syndrome 
that is caused by failure of nerves to release adequate 
acetylcholine leading to muscle weakness. 


Supplies 


The procedure begins with transurethral insertion 
with a local anesthetic such as 4% lidocaine topical 
gel (50 cm?). One to three vials of botulinum toxin 
A 100 U may be used. Each 100 U vial is diluted in 
10 cm? preservative-free normal saline. Dosage of 
50 U has been shown to be less effective and without 
lasting response. Doses >150 U did not result in sig- 
nificant improvements over 100 U and were associated 
with increased rates of urinary retention. No definitive 
dosage or concentration recommendations currently 
exist.*° Some surgeons have added indigo carmine to 
the BTX-A mixture to allow visualization of injection 
sites during injection process. 

The cystoscopic equipment needed includes 
standard 30° to 70° lens and operative sheath (17— 
22 French). Long (14-15 in) injection needles of 20 to 
21 gauge with depth markers are used for injection. 


Intraoperative 


The injection can be performed in the main operat- 
ing room or as an office procedure. Once the bladder 


has been emptied and infection ruled out, local anes- 
thetic is inserted and allowed to sit for approximately 
ten minutes. The cystoscope is inserted into the blad- 
der and distended with normal saline. For the intra- 
vesical detrusor injection, typically 10 to 30 sites in the 
dome and supratrigonal region are injected depending 
on amount to be injected and concentration of BTX- 
A. One cubic centimeter is typically injected at each 
site and the trigone is spared in order to prevent ure- 
teral reflux; however, some studies have shown effi- 
cacy with injections throughout the bladder base that 
have not demonstrated increased risk of reflux.?”* 


Postoperative 


Patients return for follow-up in the office two weeks 
after BTX-A injection. Symptomatic improvement is 
typically seen within this two-week time frame. On 
return, evaluation consists of inquiry for symptomatic 
improvement as well as assessment for infection and 
measurement of postvoid residual to rule out retention 
or incomplete bladder emptying. If a good response is 
obtained, one can plan for repeated injections when 
symptoms recur, which is typically within six to nine 
months. Efficacy, lack of toxicity, and overall safety of 
such repeated injections have been demonstrated in 
small idiopathic DO populations and in multiple neu- 
rogenic patient populations.???>8° 


ALTERNATIVES 


Historically, more invasive measures such as the 
Ingelman-Sundberg procedure and augmentation 
cystoplasty have been employed to treat urinary 
urgency incontinence. The Ingelman-Sundberg pro- 
cedure involves resection of the inferior hypogastric 
nerve plexus via a transvaginal dissection in the ante- 
rior compartment along the perivesical fascia in the 
area of the lateral trigone. Typically, a hypogastric 
nerve block is given as a way of testing for poten- 
tial success of the procedure. The most recent pub- 
lication of a small series of 28 patients undergoing 
this procedure showed a durable cure rate of 54% 
and improvement in an additional 14% at a mean 
follow-up of 44 months.*! Augmentation cystoplasty 
is another option, utilized in cases of severe urgency 
urinary incontinence, not responsive to other mea- 
sures and in the setting of a low-compliance bladder. 
In this procedure, a portion of the gastrointestinal 
tract, typically ileum, is fashioned into a U or S shape 
and attached to a bivalved bladder. This results in 
an increase in overall bladder size and promotes uri- 
nary retention. Patients would subsequently perform 
intermittent self-catheterization, a result considered 
preferable to the patients’ preoperative state. In 
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@ Use sharp needles designed for bladder BTX-A 
injection (eg, BoNee by Coloplast, Humlebaek, 
Denmark) that have tips that will not perforate 
past the detrusor muscle. 

® One hundred to 200 units should be diluted in 
10-20 ccs of injectable saline and injected at 
20-30 different sites along the bladder dome, 
often sparing the trigone. 

® Patients should be informed about the small risk 
for development of urinary retention and need 
for prolonged catheterization or intermittent 
self-catheterization. 


current practice, these procedures have largely been 
abandoned as sacral neuromodulation and BTX-A 
have proven to provide excellent, effective, and much 


less invasive alternatives.*” 
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Vaginal Hysterectomy 
with Uterosacral Plication 


John B. Gebhart and Christine A. Heisler 


Several techniques may be utilized to perform a hys- 
terectomy in the setting of pelvic organ prolapse. 
Vaginal hysterectomy, the most commonly employed 
technique, will be the focus of the majority of this 
chapter. 

It is uncommon in our experience that pelvic organ 
prolapse involves just one compartment. Having said 
that, the main focus of this chapter is to deal with the 
steps of vaginal hysterectomy and apical support, in 
the setting of apical prolapse. Thus, we will leave the 
details of anterior and posterior compartment support 
to other chapters within this text. 


VAGINAL HYSTERECTOMY 


Rationale for Approach 


The vaginal approach to hysterectomy in the set- 
ting of prolapse has a rich history and offers a mini- 
mally invasive, cost-effective approach with short 
operating times, quick recovery, and minimal mor- 
bidity. Removal of the uterus is often straightfor- 
ward; however, as the degree of prolapse increases, 
the potential difficulty and risk for injury also 
increases because the loss of anatomic support 
distorts anatomic planes (Figure 30-1). Lastly, a 
procedure to support the vaginal apex, once the hys- 
terectomy has been completed, is critical as Level I 
support is central in anchoring the support for other 
compartments. 


Preoperative 


The clinical and diagnostic evaluation of prolapse is 
covered elsewhere in this book. Please refer Chapter 4 
for appropriate details. We prefer a Betadine douche 
(dilute vinegar if iodine allergy) to reduce the vaginal 
flora and two fleet enemas the morning of surgery to 
evacuate the distal rectum. An antibiotic (1-3 g of 
a first-generation cephalosporin depending on the 
patient’s weight) should be administered an hour or 
less before the incision. 


Intraoperative—Vaginal Hysterectomy 


If the patient has impaired range of motion of the hips 
or lower extremities, it is wise to position the patient in 
lithotomy position prior to the induction of anesthesia. 
This maneuver assesses her tolerance or intolerance of 
lithotomy and appropriate adjustments can be made. 
She is then placed under regional or general anesthe- 
sia and repositioned. A pelvic examination is then per- 
formed under anesthesia to assess the vagina, uterus, 
and adnexa. The patient is prepped and draped. We 
prefer to empty the bladder via an in—out catheteriza- 
tion at this point to reduce any “bulge” from a dis- 
tended bladder and make it less likely to encounter 
the bladder during the dissection. Alternatively, leav- 
ing some urine in the bladder provides a visible “gush” 
of fluid if the bladder is inadvertently entered during 
dissection. A weighted speculum is placed at 6 o’clock 
and Deaver retractors at 9, 12, and 3 o’clock. 
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FIGURE 30-1 Severe pelvic organ prolapse, with uterine descensus, cystocele, and rectocele. 


The cervix is grasped with vulsellum tenacula and 
a circumferential incision is made (Figure 30-2). The 
incision may be tailored to assist with shortening of 
the vagina, if so desired. Attention should be paid to 
the lower margin of the bladder to prevent inadver- 
tent injury. The anterior or posterior cul-de-sac may 
be entered at this point. We have always preferred to 
enter the anterior cul-de-sac initially, as the pertinent 
risk at hysterectomy is urinary tract injury. In entering 


anteriorly initially, the vesicouterine surgical plane is 
less disturbed and this makes entry more likely from 
the start, especially in the setting of prolapse. The 
vesicouterine dissection is carried out by staying in 
the midline and sharply mobilizing the bladder off 
the lower uterine segment with scissors. Downward 
traction on the uterus by the tenaculum along with 
anterior retraction by the 12-o°clock Deaver retrac- 
tor facilitates this dissection (Figure 30-3). An index 
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FIGURE 30-2 A circumferential incision is made around the cervix to begin the procedure. 
Deaver retractors in 
9- and 12-0’clock 
position 
Peritoneum 
ee | 


FIGURE 30-3 The anterior peritoneum is visualized and grasped with a tissue forceps and sharply incised. The blad- 
der is retracted anteriorly by the Deaver retractor. 
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FIGURE 30-4 With the anterior peritoneum grasped, Metzenbaum scissors are used to sharply enter the peritoneal 


cavity. 


finger is inserted anteriorly and the space further 
developed. The peritoneal reflection is identified by 
its characteristic appearance and “slippery” feel. With 
traction on the anterior peritoneum with a toothed 
forceps, the peritoneal reflection is sharply incised 
with a scissors (Figure 30-4). The anterior Deaver is 
placed within the defect and identification of small 
bowel loops confirms anterior entry. In the event 
of inadvertent cystotomy, the site of injury should 
be marked with a suture and the appropriate plane 
between the bladder and uterus identified. The cys- 
totomy should be repaired after the hysterectomy has 
been completed. If anterior cul-de-sac entry is diffi- 
cult, try to enter posteriorly and wrap a finger around 
the fundus into the anterior cul-de-sac to assist in 
dissection (Figures 30-5 and 30-6). 

Upward traction on the tenaculum now exposes the 
posterior incision line. Grasping the posterior edge of 


the incision, scissors are used to sharply enter the pos- 
terior cul-de-sac (Figure 30-6). Care should be taken 
to enter the cul-de-sac by paralleling the uterus with 
curved scissors and thus avoiding repeatedly cutting 
into the uterus itself. An index finger is placed into the 
defect to assess the posterior cul-de-sac. Difficult entry 
both anteriorly and posteriorly is almost always syn- 
onymous with cervical elongation, especially if entry 
into the cul-de-sacs is higher than usual. Patience and 
further dissection will identify the appropriate plane. 
The Deaver retractor is removed at the 9-o’clock 
position and traction on the tenaculum toward the 
patient’s right side exposes the left side of the uterus. 
Deavor retractors remain in place at 12 and 3 o’clock, 
with the weighted speculum at 6 o’clock. The vaginal 
epithelium is sharply mobilized off the underlying lig- 
amentous pedicles. A Heaney forceps is placed in a 
vertical manner, shortening the uterosacral ligament 
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FIGURE 30-5 The uterus is placed on ten- 
sion superiorly and the posterior perito- 
neum is grasped and sharply incised. 
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FIGURE 30-7 With traction on the uterus, the ligamentous pedicles are exposed. A Heaney clamp is placed on the 
uterosacral ligament in a vertical manner. Shortening of this pedicle is desired in cases of prolapse. 


(Figure 30-7). The ligament is divided and the incision 
carried slightly around the tip of the Heaney forceps. 
A 1-0 vicryl suture is placed behind the Heaney for- 
ceps in the middle of the ligament (Figure 30-84), after 
which a single tie is placed on the inferior segment 
(Figure 30-8B). This suture is then carried around the 
superior end of the pedicle and again tied with three 
knots. As the first tie is placed, the forceps is slowly 
opened to permit tightening of the tissues and prevent 
retraction of the pedicle. The suture is left long and 
tagged with a straight (Kocher) clamp. 

The surgeon’s left index finger is inserted into 
the anterior cul-de-sac. The Deaver at 12 o’clock ele- 
vates the bladder and the left index finger palpates 
the ureter against the Deaver in the 3-o’clock position 
(Figure 30-9A). A characteristic pop is noted as the ure- 
ter is snapped between the index finger and retractor. 
The Heaney clamp is placed on the first cardinal pedicle 
bite, directing the jaws in a right angle toward the cervi- 
cal canal (Figure 30-9B).The ligament is incised, suture- 
ligated, and tagged with a curved (Kelly) forceps. The 
purpose of tagging the ligamentous pedicles is for rapid 
identification of the pedicles and never for traction. 


The second bite on the cardinal pedicle incorpo- 
rates the peritoneum of the posterior cul-de-sac with 
the peritoneum of the anterior cul-de-sac and the 
uterine artery (Figure 30-10). This is similarly tied 
and the suture also tagged with the curved (Kelly) 
forceps that tags the first bite of the cardinal pedicle. 
The same sequence of steps is then carried out on the 
right side of the uterus after the Deaver retractor is 
placed in the 9-o’clock position and the tenaculum 
placed on tension toward the patient’s left side. The 
epithelium is mobilized and the right uterosacral liga- 
ment is clamped, cut, and suture-ligated and tagged 
with a straight clamp. The right ureter is palpated 
against the Deaver retractor with the surgeon’s right 
index finger and the cardinal pedicle taken in two 
bites as previously described. 

At this point the uterus is supported only by the 
round and utero-ovarian pedicles. Care should be 
taken not to place too much tension on the uterus 
and risk avulsion. The tenaculum on the anterior 
lip of the cervix is removed and grasps the posterior 
uterine fundus. The surgeon’s left hand is inserted 
beneath the uterus and the Heaney clamp comes from 
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FIGURE 30-8 A. The needle is placed just lateral to the Heaney clamp and brought out medially. B. A single tie is placed 
on the caudal aspect of the pedicle, near the heel of the clamp. The free end is brought around the toe of the clamp and 
secured in place. 
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FIGURE 30-9 A. The surgeon's left index finger is inserted in the anterior cul-de-sac to palpate the left ureter against the 
Deaver retractor in the 3-o'clock position. B. Once the ureter is palpated, a Heaney clamp is placed to secure the first bite 
of the cardinal pedicle. 
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FIGURE 30-10 The second portion of the cardinal pedicle is clamped, paralleling the uterus. The anterior and poste- 


rior peritoneum is incorporated also. 


above to clamp the final pedicle on the right side, 
which contains the round ligament, fallopian tube, 
and utero-ovarian pedicle (Figure 30-11). The pedicle 
is clamped, cut, and suture-ligated. This tie is tagged 
with a straight clamp. Once the right side is freed, the 
uterus can be inverted and the left side clamped by 
the Heaney that comes up from below. The pedicle 
is clamped, cut, and suture-ligated and tagged with 
a separate straight clamp. It should be noted that the 
surgeon’s fingers on the left hand help protect the 
bowel from being inadvertently incorporated into 
the clamp during this process on both the right and 
left sides. 

A pack is placed intraperitoneally to retract the 
bowel out of the way and the pedicles and vaginal cuff 
are checked for hemostasis (Figure 30-12). The tubes 
and ovaries are inspected and left in situ or removed 
if so desired. If removal is desired, the adnexa are 
grasped with an Allis or Babcock clamp and gentle 
traction applied in the direction of the cuff opening. A 
Heaney clamp is then placed medial to the tied pedicle 
(Figure 30-13) or lateral to it (Figure 30-14). A free tie 
(1-0 vicryl) is looped around the Heaney clamp and 
tied down as the clamp is flashed, securing the infun- 
dibulopelvic ligament and gonadal vessels. With the 


tie secure, the specimen is cut free from the medial 
aspect of the clamp and a second stick tie is placed 
(see Figure 30-7). The same steps are repeated on the 
opposite side. Hemostasis is verified. 


Box 30-1 Master Surgeon's Corner 


® Since vaginal hysterectomy is the least invasive 
approach, associated with fewer injuries, less 
pain, and lowest costs, surgeons should consider 
the vaginal route as the primary approach 
for hysterectomy. Prior cesarean section 
and fibroids should not preclude the vaginal 
approach for hysterectomy. 

@ In cases of prolapse the cuff should be measured 
such that enough vaginal length remains to 
reach the ischial spines/uterosacral ligaments. 

® Patience is required if anterior and posterior 
cul-de-sac entry is not obtained right away. 
Adequate lighting with lighted suction irrigators, 
light maps, or headlights as well as long-handled 
clamps, needle drivers, and retractors are useful. 
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FIGURE 30-11 With traction 
on the uterus, the surgeon's 
left fingers are used to isolate 
the utero-ovarian pedicle and 
protect the bowel as a Heaney 
clamp is placed from above, 
securing the pedicle. 


FIGURE 30-12 This illustration 
depicts the tagged pedicles 
from the hysterectomy after the 
uterus has been removed. It is 
important at this point to assess 
hemostasis of the pedicles and 
around the vaginal cuff. 
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FIGURE 30-13 A right salpingo-oophorectomy. The Heaney clamp is placed just medial to the utero-ovarian tie and 
advanced above the tube and ovary to secure the gonadal vessels. 


IP vessels 


Utero-ovarian 
ligaments 


FIGURE 30-14 An alternative approach to a right salpingo-oophorectomy. The Heaney clamp is placed just lateral to 
the utero-ovarian pedicle and advanced upward to secure the gonadal vessels. Numerous other techniques may also be 
utilized. 
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Intraoperative—Vaginal Cuff Support 


While there are a number of options to choose from 
for transvaginal apical support at the time of vaginal 
hysterectomy, we prefer uterosacral ligament plication. 

A vaginal pack is placed and the posterior perito- 
neum at the cuff is mobilized posteriorly to drop the 
rectum off prior to placement of sutures. An “external” 
McCall suture (1-0 vicryl) is placed through the pos- 
terior vaginal cuff and posterior peritoneum. Traction 
is placed on the 12-o0’clock Deaver retractor to elevate 
the pedicles and ureter in an upward direction. The 
straight clamp, holding the suture tie from the left 
(patient’s left) uterosacral pedicle, is elevated toward 
the ceiling, placing the pedicle on traction. The Deaver 
retractor in the 9-o’clock position temporarily shifts to 
the 6-o’clock position to retract the rectum downward. 
A deep bite of the left uterosacral ligament is obtained 
and the Deaver retractors and straight clamp are 
replaced to their original positions. Small bites of the 
posterior peritoneum are obtained (taking care not to 


External 7d] 
McCall rd 


suture 


be too deep and thus enter the rectum) as the suture is 
advanced to the right side (patient’s right). Again, the 
12-0’clock Deaver elevates the pedicles and ureter on 
the right side as the straight clamp on the right utero- 
sacral pedicle tie is elevated toward the ceiling and the 
Deaver retractor from the 3-o’clock position is moved 
to the 6-o’clock position to retract the rectum. A deep 
bite is obtained through the right uterosacral ligament. 
The needle is then brought out through the posterior 
peritoneum and posterior vaginal cuff and tagged with 
a straight (Kocher) clamp (Figure 30-15). Additional 
“external” McCall sutures may then be placed in a 
similar fashion. An “internal” McCall suture may also 
be utilized. These are placed in the exact same fash- 
ion with the exception of being placed and tied intra- 
peritoneally, so they do not penetrate the vaginal cuff 
(Figure 30-16). Since they are placed and tied intra- 
peritoneally, a permanent suture may be used. Lastly, a 
reperitonealizing suture is placed to exteriorize the ped- 
icles and acts as another McCall suture (Figure 30-17). 
If “internal” McCall sutures were placed, they are tied 


Uterosacral 
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FIGURE 30-15 The first external McCall suture is placed. The needle is brought through the posterior cuff and perito- 
neum. The left uterosacral ligament is secured and the needle advanced across the posterior peritoneum with small bites. 
The right uterosacral ligament is then secured and the needle advanced out through the peritoneum and posterior vaginal 


cuff and tagged to be tied later. 
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FIGURE 30-16 McCall sutures. 
External sutures are started within 
the vaginal lumen and brought 
intraperitoneal and then back out 
to the vaginal lumen where the 
knot will be tied. Internal sutures N 

are placed and tied intraperitone- N External 
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FIGURE 30-17 A reperitonealiz- 
ing suture may be used to purse 
string the peritoneal lining, exte- 
riorizing the pedicles. 
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FIGURE 30-18 Appearance of the vaginal cuff after completion of a vaginal hysterectomy with uterosacral plication. 


prior to tying the reperitonealizing suture. Cystoscopy 
should be performed to demonstrate ureteral patency 
after tying each McCall suture, internal or exter- 
nal. The reperitonealizing suture is then brought out 
through the posterior vaginal cuff, using a free Mayo 
six needle to bring the tail of that suture out the pos- 
terior cuff on the left side. The reperitonealizing and 
“external” McCall sutures are then tied, securing api- 
cal support to the vaginal cuff. 

The final appearance of the vaginal cuff after com- 
pletion of vaginal hysterectomy and uterosacral pli- 
cation is illustrated in Figure 30-18. The edges of the 
cuff are then reapproximated with interrupted suture, 
starting laterally and working to the midline. 


Postoperative 


Most patients are discharged the day following 
surgery. The postoperative precautions must be 


Box 30-2 Caution Points 


® Uterosacral ligament suspension or high McCall 
culdeplasty necessitates cystoscopy since the 
ureters can be kinked or ligated after these 
sutures are tied down. Visualizing efflux of urine 
from ureteral orifices, aided with the use of IV 
indigo carmine, can help ensure patency. 

® If no efflux is noted, remove sutures from caudad 
to cephalad and repeat cystoscopy. If no efflux is 
noted, then retrograde pyelogram with possible 
ureteral stent insertion may be required. 

@® Myomectomy, morcellation, and bivalving of 
the uterus, once entry into the posterior and 
anterior cul-de-sacs has been achieved, can be 
used for vaginal removal of bulky uteri. 
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emphasized to each patient before discharge home 
and surgeons should have a low threshold for evalu- 
ation of specific postoperative issues. Occult bowel 
injuries may occur and the patient may complain 
of nausea, vomiting, abdominal pain, bloating, or 
obstipation. Small bowel entrapment with signs of 
obstruction can occur if a knuckle of bowel inad- 
vertently is caught in the uterosacral suspension 
sutures. Additionally, urinary tract injuries can occur, 
although they are more common during endoscopic 
or abdominal hysterectomy compared with the 
vaginal approach.' Cystoscopy may be useful intra- 
operatively in identifying direct bladder and ureteral 
injuries, but delayed injuries and resultant fistula 
formation can occur as a result of thermal damage 


or tissue breakdown. Flank pain, urosepsis, fever, 
watery discharge, and uncontrolled loss of urine are 
postoperative symptoms and signs of potential lower 
urinary tract injury. Vaginal cuff dehiscence, though 
rare, with and without bowel evisceration, has been 
reported, and risk factors include endoscopic repair 
and thermal damage, smoking, steroid use, and tim- 
ing of intercourse postoperatively. 
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Laparoscopic Hysterectomy 


Deirdre Lum and Ted Lee 


RATIONALE FOR APPROACH 


The first laparoscopic hysterectomy was performed by 
Dr Harry Reich in 1988.! Since then, 12% to 14% of 
hysterectomies for benign disease in the United States 
are now performed through a laparoscopic approach.” 
Professional societies encourage the use of minimally 
invasive techniques for hysterectomy when appropri- 
ate due to decreased morbidity compared with an 
abdominal approach.*? The American Congress of 
Obstetricians and Gynecologists state that “vaginal 
hysterectomy is the approach of choice whenever feasi- 
ble,” and “laparoscopic hysterectomy is an alternative 
to abdominal hysterectomy for those patients in whom 
a vaginal hysterectomy is not indicated or feasible.”° 

The advantages of laparoscopic surgery over an 
abdominal approach include improved visualization 
of anatomy, shorter hospital stays, decreased postop- 
erative pain, faster recovery times, and better cosmetic 
appearance of smaller incisions. Disadvantages include 
a steep learning curve in acquiring laparoscopic sutur- 
ing skills and mastery of the techniques of retroperi- 
toneal dissection, as well as the cost associated with 
disposable surgical instruments. There are few contra- 
indications to performing a laparoscopic hysterectomy. 
These absolute contraindications include medical 
comorbidities precluding the use of appropriate anes- 
thesia or positioning of the patient and a known or 
likely uterine malignancy where morcellation would be 
required. A relative contraindication would be insuffi- 
cient training and experience in laparoscopy. 

The decision to perform a laparoscopic hysterec- 
tomy may be influenced by the need for adhesiolysis, 


evaluation of chronic pelvic pain with treatment of endo- 
metriosis, management of large uteri, adnexal surgery, 
and possible lymphadenectomy for a suspected malig- 
nancy. For pelvic organ prolapse, most surgeons per- 
form a laparoscopic total or supracervical hysterectomy 
with a concomitant sacrocolpopexy, as the distal utero- 
sacral ligaments may not confer adequate apical support 
postoperatively. A laparoscopic hysterectomy may occur 
through any of the following approaches: laparoscopic- 
assisted vaginal hysterectomy (LAVH), laparoscopic 
supracervical hysterectomy (LSH), or total laparoscopic 
hysterectomy (TLH). Any of these approaches can be 
performed via traditional laparoscopy, single-port lapa- 
roscopy, or with the assistance of a robot. 


PREOPERATIVE CONSIDERATIONS 


A thorough history and physical should be docu- 
mented preoperatively, specifically any medical condi- 
tion that would preclude the use of laparoscopy, such 
as a ventriculoperitoneal shunt. The patient must be 
counseled about the anticipated benefits and potential 
risks of the surgery, including the possibility of conver- 
sion to a laparotomy and the possibility of a salpingo- 
oophorectomy if adhesions or adnexal pathology is 
suspected. There should be a discussion about the 
potential need for blood products. A preoperative con- 
sultation with an internist and/or anesthesiologist may 
be deemed appropriate, as well as the ordering of labo- 
ratory or imaging studies. 

Patients should be provided with a clear explana- 
tion of what to expect during their hospitalization, 
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recovery, and return to normal activities. A bowel 
preparation prior to hysterectomy in case of an 
unintentional bowel injury is an accepted practice 
in gynecologic surgery. A sodium phosphate enema 
is as effective and is associated with fewer adverse 
effects than an oral preparation.® Preoperative anti- 
biotics should be administered within an hour before 
incision; a convenient time is just before induction 
of anesthesia.’ Cefazolin (1 g) is most commonly 
used for antibiotic prophylaxis because of its reason- 
ably long half-life (1.8 hours) and low cost. The dose 
must be increased (2 g) in morbidly obese patients 
(BMI greater than 35 or weight greater than 100 kg 
or 220 Ib). For patients with a history of an immediate 
hypersensitivity reaction to penicillin, an alternative 
agent can be administered. 


INTRAOPERATIVE 
CONSIDERATIONS 


Operative Setup 


All laparoscopic equipment should be assembled 
and checked prior to the patient entering the oper- 
ating room. A preoperative checklist should include 
ensuring that the carbon dioxide tanks are full and 
that a spare tank is in the room, assuring that all 


Box 31-1 Master Surgeon Box 


® During the preoperative “time-out,” the surgeon 
should not only review patient identity, planned 
procedure, and antibiotic and deep venous 
thromboembolism prophylaxis administration 
but also confirm that needed electrosurgical 
equipment and instruments are present and 
working. Surgeons need to know how to 
troubleshoot during surgery should equipment 
malfunction or usual OR team personnel 
become unavailable. Checklists for laparoscopic 
hysterectomy procedures are useful. 

® Adequate positioning and padding is necessary, 
especially for prolonged cases. Make sure padding 
is placed beneath the patient's head to avoid 
alopecia. Appropriate eye protection and careful 
removal at the end of the procedure is necessary 
for avoidance of corneal abrasions. Tucking and 
padding arms beneath drapes and situating the 
buttocks at the edge of the bed in low lithotomy 
should be performed in an effort to minimize 
brachial plexus and femoral nerve injury. Ensure 
no slippage down the table in Trendelenburg 
position prior to abdominal prep occurs. 


power sources are connected and appropriate units 
are switched on, and confirming that basic laparo- 
scopic equipment is available. Basic instrumenta- 
tion includes electrosurgical monopolar and bipolar 
instruments, suction irrigator, graspers and needle 
holders, and uterine manipulator. The laparoscope 
can be placed in heated sterile water to 120°F to pre- 
vent fogging. Depending on the nature of the surgery, 
ancillary equipment can be available, such as vaginal 
or rectal probes, a morcellator, cystoscopy equip- 
ment, or laparoscopic clip appliers. 

The primary surgeon is usually on the patient’s left 
side. If two monitor screens are available, they should 
be placed lateral to the legs in direct view of the sur- 
geon standing on the opposite side. The monitors 
should be placed straight in front of the surgeon at or 
just below the level of the surgeon’s eyes to prevent 
neck strain. If only one screen is available, it should 
be placed between the patient’s legs. To maximize 
ergonomics of the laparoscopic surgeon, step stools 
can be placed on either side of the table to ensure 
that the surgeon is operating with instruments posi- 
tioned at elbow height. 


Patient Positioning and Preparation 


Sequential compression devices should be placed 
and activated prior to anesthetic induction. Once the 
patient is anesthetized under general anesthesia, an 
orogastric tube is usually placed to decompress the 
stomach. The patient should then be positioned by 
the surgeon in low lithotomy position. Allen™ stir- 
rups are typically utilized. The patient’s heels should 
be well situated in the stirrup to avoid placing undue 
pressure on the common peroneal nerve that runs 
along the popliteal fossa, crossing over the head of 
the fibula on the lateral knee. The use of Allen stir- 
rups allows transition from a low to high lithotomy 
position while maintaining sterility. This may be nec- 
essary when placing vaginal instruments or when 
performing any concomitant vaginal surgery. Care 
must be taken to always return the patient’s legs to 
a low lithotomy position to avoid hyperflexion of the 
hips with the possibility of a femoral nerve injury. The 
arms are tucked on both sides in a neutral position 
with padding over the ulnar nerve and between any 
protruding IV tubing. An outstretched arm is at risk 
of a brachial plexus injury from the surgeon leaning 
on the arm during the procedure. 

The patient’s abdomen is then prepped, followed 
by the perineum and vagina. A drape is placed to allow 
access to the vagina. A Foley catheter is placed to 
decompress the bladder. A uterine manipulator is then 
placed, preferably with articulating capability. There 
are many manipulators available, both reusable and 
disposable. If performing a TLH, a colpotomizer cup 


should be utilized. If a supracervical hysterectomy is 
performed, a simple uterine manipulator can suffice. 
A grounding pad is placed on the patient’s leg for use 
of monopolar instrumentation. 


Entry 


The majority of complications associated with lapa- 
roscopy occur at the time of entry. There is no clear 
consensus to the optimal method of entry, although a 
recent Cochrane review showed that using a closed- 
entry technique with a Veress needle was associated 
with an increased incidence of failed entry, extra- 
peritoneal insufflation, and omental injury when 
compared with an open-entry technique.* There 
was no difference in the incidence of vascular or vis- 
ceral injury. Ultimately, choice of laparoscopic entry 
is usually based on surgeon preference and com- 
fort level. 

Knowledge of anterior abdominal wall anatomy is 
essential to laparoscopic trocar placement. The umbi- 
licus is at the L3-L4 level, and the aortic bifurcation 
is at the L4—L5 level. Most surgeons prefer the umbi- 
licus for laparoscopic entry, whether using a closed- 
or open-entry technique. The umbilicus is devoid of 
subcutaneous fat and represents a fusion of the three 
fascial layers: external oblique, internal oblique, and 
transversalis. The goal of umbilical entry is to enter 
the peritoneal cavity without injuring the underly- 
ing omentum, bowel, and aortic and inferior vena 
cava bifurcations. Caution must be exercised in thin 
patients, as the great vessels may be within centimeters 
of the umbilicus. Additionally, if the patient is prema- 
turely in the Trendelenburg position, the angle of the 
sacrum and great vessels are rotated anteriorly, making 
these structures more prone to injury. 

Most laparoscopic entries can be achieved through 
the umbilicus. Situations in which an umbilical entry 
may be risky or difficult include suspected adhesions, 
a prior umbilical or ventral hernia repair with mesh, 
pregnancy, or a large pelvic mass suspicious of malig- 
nancy. An alternative site to the umbilicus for laparos- 
copy entry is in the left upper quadrant at Palmer’s 
point. Palmer’s point is located 3 cm below the left 
costal margin in the midclavicular line. Underlying 
structures at this level include the stomach, spleen, left 
lobe of the liver, pancreas, and transverse colon. 

Accessory ports should be placed lateral to the 
epigastric vessels. Incisions are made along Langer’s 
lines that are the lines of skin tension. Lateral ports 
should be placed medial and superior to the anterior 
superior iliac spine to avoid the ilioinguinal and ilio- 
hypogastric nerves that run along the lateral border of 
the psoas muscle. The inferior epigastric artery origi- 
nates from the external iliac artery and passes medi- 
ally to the inguinal ligament. The inferior epigastric 
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artery runs with two veins. Cadaver studies show that 
the inferior epigastric vessels are 2.6 to 5.5 cm lateral 
to the midline.” Thus, placement of lateral trocars 
should be at least 6 cm lateral to the midline. The 
inferior epigastric vessels can sometimes be seen lat- 
eral to the medial umbilical ligament, which is seen 
as a prominent peritoneal fold on either side of the 
midline. A suprapubic port should be placed above 
the upper margin of the bladder, which is usually 
about one-third of the distance between the pubic 
symphysis and umbilicus. 


@ Initial trocar insertion directly through the 
umbilicus can be achieved with an optical access 
trocar delineating layers of subcutaneous fat, 
fascia, and peritoneum. Once the camera port 
is in place and adequate insufflation obtained, 
secondary trocars can be placed under direct 
visualization lateral to inferior epigastric vessels 
that are adjacent to the obliterated medial 
umbilical ligament. 

® Keep the patient in neutral position (no 
Trendelenburg) prior to initial trocar insertion to 
avoid great vessel injury. Ensure orogastric tube 
and Foley placement for stomach and bladder 
decompression prior to trocar insertion to avoid 
visceral injury. 


Steps of Laparoscopic Hysterectomy 


Once the uterine manipulator and trocars are in place, 
the patient is placed in the Trendelenburg position. 
Usually 30° to 45° of Trendelenburg is sufficient to 
allow the bowel to move out of the pelvis. The bowel 
can be gently grasped and retracted cephalad to the 
pelvic brim. The colon can be further mobilized ceph- 
alad by lysing the congenital adhesions of the recto- 
sigmoid colon to the pelvic brim, otherwise known 
as the white line of Toldt. A 0° 10 mm laparoscope is 
usually satisfactory to perform any laparoscopic hys- 
terectomy. If the uterus is large or bulky, an angled 
laparoscope, such as 30°, may be utilized. The basic 
steps in a laparoscopic hysterectomy are essentially the 
same as in an open hysterectomy. 


1. Dividing the round ligament: The round ligament is 
first secured and divided on one side (usually the 
left as the primary surgeon is on the left side of the 
patient; Figure 31-1). To avoid bleeding, the round 
ligament should be taken lateral to the varicose ves- 
sels in the broad ligament (Figure 31-2). 
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FIGURE 31-1 Dividing the round ligament: the first 
step in a laparoscopic hysterectomy. RL, round ligament; 
U, uterus. 


2. Developing the bladder flap: Once the round ligament 


is divided, the uterus is retroverted using the uterine 
manipulator. A peritoneal incision is made in the 
anterior leaf of the broad ligament toward the level 
of the colpotomizer cup, and then toward the con- 
tralateral round ligament (Figures 31-3 and 31-4). 
It is essential to elevate the peritoneum anteriorly 
while making this incision to protect underlying 
structures and vessels (Figure 31-5). Once this inci- 
sion is made, the bladder is carefully mobilized off 
the cervix and vagina. The bladder is lifted anteri- 
orly to provide adequate countertraction. The surgi- 
cal assistant can place traction on the uterus to keep 
it retroverted. Once endopelvic fascia is identified, 
this is the correct vesicouterine plane (Figure 31-6). 
Lateral dissection should be avoided to minimize 
bleeding from the uterine vessels (Figure 31-7). 


. Securing the cornual pedicles: Whether performing a 


salpingo-oophorectomy or conserving the ovary, it 
is helpful to create a window in the posterior leaf of 
the broad ligament. A small incision can be made 
in the peritoneum, and then widened bluntly. 
Creating a window will help skeletonize the utero- 
ovarian ligament or infundibulopelvic ligament, 
and ensure that the ureter is not included when 


FIGURE 31-2 The round ligament is divided lateral to 
the varicose veins in the broad ligament. RL, round liga- 
ment; V, varicose veins. 


FIGURE 31-3 Developing the bladder flap: a peritoneal 
incision is made in the anterior leaf of the broad ligament. 


FIGURE 31-4 The peritoneal incision is extended toward 
the colpotomizer cup. C, colpotomizer cup. 


FIGURE 31-5 Elevation of the peritoneum anteriorly is 
essential in developing the bladder flap. 
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FIGURE 31-6 The surgical assistant places counter- 
traction on the uterus. Endopelvic fascia is identified. 
E, endopelvic fascia. 
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FIGURE 31-7 The dissection of the bladder off the FIGURE 31-9 The peritoneal incision is widened bluntly 
lower uterine segment of the uterus is concentrated to drop the ureter laterally. 

medially. Lateral dissection is avoided to minimize bleed- 
ing. B, bladder. 


securing these pedicles (Figures 31-8 and 31-9). 
Once this window is made, the fallopian tube and 
utero-ovarian ligament can then be sealed and 
divided (Figures 31-10 and 31-11). It is essential 
to avoid the uterine cornua when ligating these 
pedicles, as this can cause significant bleeding. If 
performing a salpingo-oophorectomy, it may still 
be helpful to divide the fallopian tube and utero- 
ovarian ligament first, and then come back for the 
infundibulopelvic ligament. If the adnexa remains FIGURE 31-10 The fallopian tube is divided. F, fallopian 
with the uterine specimen, it may impair exposure tube. 

during the rest of the hysterectomy. 

4. Skeletonization of uterine vessels: The posterior leaf 
of the broad ligament is dissected to the utero- 
sacral ligament at the level of the colpotomizer 
cup (Figures 31-12 and 31-13). This dissection 
skeletonizes the uterine artery at the level of the 
internal cervical os, allowing the uterine artery to 
be secured without including the posterior peri- 
toneum. Isolating the uterine artery in this fash- 
ion minimizes bleeding when the uterine artery is 
divided. In addition, dissecting the posterior leaf 
of the broad ligament increases the distance to the 
ureter that runs in the medial leaf of the posterior 


FIGURE 31-8 Securing the corneal pedicles: a small win- FIGURE 31-12 Skeletonization of the uterine vessels: 
dow is made in the peritoneum to skeletonize the utero- the posterior leaf of the broad ligament is dissected to 
ovarian ligament or infundibulopelvic ligament. skeletonize the uterine vessels. 
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FIGURE 31-13 The posterior leaf of the broad ligament 
is dissected to the uterosacral ligament at the level of the 
internal cervical os, or the edge of the colpotomizer cup. 
C, colpotomizer cup; U, uterus. 


broad ligament. The uterine artery can then be 
further skeletonized using a similar technique in 
open surgery: the areolar tissue is divided and then 
retracted caudad (Figures 31-14 and 31-15). 

5. Securing the uterine artery: Once the uterine artery 
is skeletonized at the level of the internal cervi- 
cal os, it can be sealed and divided with a bipolar 
instrument or vessel-sealing device (Figure 31-16). 
It is essential to bounce off the cervix similar to 
using a curved Heaney clamp during a laparotomy. 
This ensures that the medial branches of the uter- 
ine artery are secured. If the uterine vessel is large, 
a grasper can first be used to compress the vessel so 
that the vessel-sealing device can be applied to the 
entire pedicle (Figure 31-17). The uterine vessels 
are coagulated multiple times to shrink the pedicle, 
and then divided (Figures 31-18 and 31-19). The 
uterine manipulator should be pushed cephalad to 
increase the distance between the uterine artery and 
the ureter. If performing a TLH, the uterine artery 
pedicles are then dissected and dropped to below 
the level of the colpotomizer cup (Figures 31-20 and 
31-21). This ensures that the endopelvic fascia is 
cleared when making a colpotomy. 


FIGURE 31-14 The uterine vessels are further skeleton- 
ized laterally. 


FIGURE 31-15 The uterine vessels are now skeletonized 
at the level of the internal cervical os. 


FIGURE 31-16 Securing the uterine artery: the uterine 
vessels are secured at the level of the internal cervical 
os, found just above the colpotomizer cup. 


FIGURE 31-17 If the uterine vessels are large, a grasper 
can be used to compress them to fit into the jaws of a 
vessel-sealing device. 


FIGURE 31-18 The uterine vessels are coagulated mul- 
tiple times to shrink the pedicle. 
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sels are cut. 


1-22 Colpotomy: a colpotomizer cup can be 
used to delineate the cervicovaginal junction. C, colpot- 
omizer cup. 


us 


FIGURE 31-20 The uterine artery pedicle can be mobi- 
lized off the endopelvic fascia and below the colpoto- 
mizer cup to allow for a clean colpotomy. P, uterine artery 
pedicle. FIGURE 31-23 Use of a laparoscopic scalpel to create a 


een 


RE 31-21 Mobilizing the fascia below the colpoto- 
mizer cup allows for a clean colpotomy. 


31-2 


24 Use of monopolar energy to create a 


telat 
6. Colpotomy: If performing a TLH, the colpotomy can either posteriorly or anteriorly using monopolar 
be facilitated with the use of a colpotomizer cup. energy or a laparoscopic scalpel (Figures 31-22 and 
If a colpotomizer cup cannot fit into the vagina, a 31-23). If utilizing monopolar energy, it is essential 
Breisky—Navratil vaginal retractor or bulb syringe to use pure cutting current and fast decisive strokes 
can be used to distend the vagina and delineate the with the monopolar instrument to minimize lateral 


cervicovaginal junction. A colpotomy can be started thermal spread (Figure 31-24). Excessive control of 
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Fi E 31-25 A circumferential colpotomy is made using 
the colpotomizer cup as a guide. 


hemostasis with electrosurgery should be avoided to 
reduce thermal trauma to the vagina. Unnecessary 
thermal spread to the vaginal cuff can contribute to 
decreased wound healing and potentially increase 
the risk of vaginal cuff dehiscence. The colpotomy 
can then be carried around circumferentially using 
the colpotomizer cup as a guide (Figure 31-25). The 
surgical assistant can provide countertraction on 
the uterus to delineate the edge of the cup. Once 
the colpotomy is completed, the uterine specimen 
can be removed through the vagina. If the specimen 
is too large, it can be debulked with a morcellator to 
a size that will fit through the vagina. 

If performing a supracervical hysterectomy, the 
uterus is amputated at the level of the internal cer- 
vical os. An anatomic landmark is the level of the 
uterosacral ligaments and their attachment to the 
uterus. The uterus can be amputated with a mono- 
polar instrument, a monopolar loop, or a cold knife 
(Figures 31-26 and 31-27).The uterine manipulator 


FIGURE 31-26 A grasper is used to elevate the cer- 
vix away from the bowel when amputating the uterus 
from the cervix during a supracervical hysterectomy. 
CX, cervix; U, uterus. 


FIGURE 31-27 A laparoscopic scalpel is used to ampu- 
tate the uterus from the cervix during a supracervical 
hysterectomy. 


must be removed, and a grasper can be used to ele- 
vate the cervix away from the bowel posteriorly. 

7. Closure of the vaginal cuff. Once the colpotomy 
is completed, hemostasis can be achieved with 
suturing the vaginal cuff. This minimizes ther- 
mal trauma to the vaginal cuff and promotes 
wound healing. The bilateral vaginal angles can 
be sutured using a monofilament delayed absorb- 
able suture (such as PDS or Maxon) on a CT-1 or 
GS-21 needle to ensure an adequate bite of tissue. 
These can be sutured in a modified Richardson 
fashion, incorporating the uterosacral ligament 
(Figures 31-28 to 31-31). The vaginal angle sutures 
can be retracted out of the lateral ports for trac- 
tion (Figure 31-32). The vaginal cuff can then be 
sutured in a transverse fashion using interrupted 
or figure of eight sutures, a continuous running 
suture, or a barbed suture. Sutures can be tied 


FIGURE 31-28 Closure of the vaginal cuff: the vaginal 
cuff angle can be sutured in a modified Richardson fash- 
ion. First the anterior portion of the vaginal angle is sutured. 
A, anterior vagina. 


RE 


rior portion of the vaginal cuff angle is sutured. 


30 Modified Richardson suture: the poste- 
rior portion of the vaginal cuff angle is sutured. 


FI -31 Modified Richardson suture: The utero- 
sacral ligament is incorporated into the vaginal cuff angle 
for completion of the modified Richardson stitch. 


down using intracorporeal or extracorporeal knot 
tying, or with a Lapra-Ty® device. They should be 
spaced approximately 1 cm apart, ensuring 1 cm 
of endopelvic fascia on either side (Figures 31-33 


1-29 Modified Richardson suture: the poste- 


JURE 31-32 The vaginal angle suture can be retracted 
out of the lateral accessory port for traction. 


31-33 When closing the vaginal cuff, wide bites 
of the vaginal mucosa are essential. 


lium anteróily and posteriorly to minimize postopera- 
tive granulation tissue formation. 


and 31-34). The vaginal mucosa should be 
included in each suture, which can decrease the 
risk of exposed granulation tissue leading to vagi- 
nal bleeding postoperatively. 
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FIGURE 31-35 Oversewing the cervical stump after a 
supracervical hysterectomy. 


If performing a LSH, the cervical stump should 
be oversewn to cover the raw surface (Figure 31-35). 
In addition, if the patient has any postoperative 
complaints of bleeding, silver nitrate or another 
hemostatic agent can be applied into the cervical 
canal in the office without fear of injuring the bowel 
or other internal structures. 


Box 31-3 Master Surgeon's Box 


® Uterine manipulation to the fundus is useful 
in obtaining adequate traction in a cephalad 
direction. 

® Whether using a vessel-sealing device 
or a harmonic scalpel, careful dissection 
and skeletonization in avascular plans, 
visualization of the pelvic ureter, and adequate 
countertraction will minimize bleeding and 
ureteral injury 

® Cystoscopy with intravenous indigo carmine 
administration will aid in diagnosing lower 
urinary tract injury. 

® Full-thickness sutures and minimization of 
the use of cautery along the vaginal cuff may 
decrease the risk of postoperative vaginal cuff 
dehiscence and bowel evisceration. 


POSTOPERATIVE 
CONSIDERATIONS 


Women who undergo a laparoscopic hysterectomy are 
usually admitted overnight as an inpatient, although 
many surgeons will discharge the patient home the 


same day. The Foley catheter is removed postop- 
eratively. Patients are discharged home with ibu- 
profen, a narcotic medication, and a stool softener. 
Postoperative instructions include pelvic rest for six to 
eight weeks and abstaining from heavy lifting or stren- 
uous activity for three to four weeks. Shoulder pain 
from diaphragmatic irritation can be expected for one 
to three days postoperatively. In general, the majority 
of patients have minimal pain after a laparoscopic hys- 
terectomy and achieve a full recovery after one to two 
weeks. If patients have any complaints of fever, exces- 
sive pain, nausea, vomiting, or bleeding, they should 
be evaluated immediately for a potential postoperative 
complication. 


TERE Complications and Morbidity 


® Postoperative nausea, vomiting, and fever 
should be appropriately managed to ensure 
no occult small or large bowel injury or port- 
site bowel herniation has occurred that would 
necessitate reoperation. 

@ Excessive discharge or uncontrolled urine 
loss in the postoperative period should be 
promptly evaluated to ensure no vesicovaginal 
or ureterovaginal fistula or cuff dehiscence 
has occurred. Retrograde filling of the bladder 
with indigo carmine- or methylene blue- 
stained sterile water will aid in the diagnosis 
of vesicovaginal fistula. Cystocopy with 
retrograde pyelogram will confirm bladder 
and/or ureteral injury. 

@ Neuropraxic (stretch) injuries to the femoral 
nerve or brachial plexus from positioning should 
be evaluated by a neurologist or physical 
medicine and rehabilitation specialist and may 
require physical therapy, neuromodulatory 
agents, and electrodiagnostic testing for 
confirmation. 
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Anterior Compartment Surgery 
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ANTERIOR REPAIR 


Anterior repair, or anterior colporrhaphy, is utilized to 
surgically correct a cystocele caused by a central defect 
in the endopelvic fascia. This can be accompanied by 
urethral hypermobility, overt or occult stress urinary 
incontinence, or voiding difficulties. 


PREOPERATIVE EVALUATION 


The patient is examined via split or Sims speculum 
while in dorsolithotomy in a 45° upright or erect posi- 
tion and asked to strain to determine the extent of pro- 
lapse. Use of a single side of a bivalved speculum or a 
Sims speculum can facilitate reduction of any prolapse 
from the posterior compartment that might obstruct 
descent of the prolapse from the anterior compart- 
ment. The severity of the prolapse can be documented 
utilizing the pelvic organ prolapse quantification 
(POP-Q) scoring system.' A sponge stick or ring for- 
ceps can distinguish central from paravaginal defects. 
Urinalysis should be performed preoperatively to 
exclude any active urinary tract infection. The patient 
should also be evaluated for stress incontinence either 
with a cough stress test, while reducing the prolapse, 
or with multichannel urodynamic testing to rule out 
occult incontinence.’ 


Consent 


Anterior repair is minimally invasive since it is per- 
formed through the vaginal route, a natural orifice. 


The greatest risks posed during an anterior repair are 
cystocele recurrence, injury to the bladder and ure- 
ters, bleeding, and vaginal stenosis that could lead to 
dyspareunia. The success rate of anterior repair var- 
ies widely between 37% and 80%.’ There is potential 
risk of bladder and ureteral injury during repair due 
to the proximity of the bladder lumen to the vaginal 
surface as well as the location of the trigone on the 
bladder base. The blood supply of the anterior vagi- 
nal wall arises from branches of the uterine, vaginal, 
and pudendal arteries that run from the lateral borders 
of the vagina, coalescing in the midline.* Meticulous 
hemostasis helps to minimize the risk of postoperative 
hematoma formation. This can be accomplished in 
part by dissection within the avascular plane between 
the vaginal epithelium and endopelvic fascial layers. 
Excessive trimming of the incised vaginal edges can 
lead to vaginal narrowing and stenosis that can sub- 
sequently cause dyspareunia. While isolated anterior 
vaginal wall defects/cystoceles can occur, apical sup- 
port loss is very commonly associated with anterior 
support loss and concomitant apical repairs should 
also be performed when necessary (see Chapter 34). 


INTRAOPERATIVE 


Instruments 


A deep weighted speculum is placed into the vagina 
to visualize the anterior vaginal wall. Allis clamps can 
be utilized to grasp the anterior vaginal wall near the 
apex. Metzenbaum scissors are used for sharp dis- 
section of the vaginal epithelium. Raytec sponges 


513 


514 


Ze YALdVHD 


Section IV Surgical Atlas 


and cautery assist with hemostatic dissection of the 
vaginal epithelium from the underlying bladder and 
endopelvic fascia. The Lone Star Retractor System® 
(CooperSurgical, Inc, Stafford, TX) can be a useful 
tool to assist with retraction of the vaginal epithelium 
during the repair. 


Surgical Steps 


Patient Positioning, Vaginal Wall Incision, 
Dissection 


The patient is positioned in dorsolithotomy. The ante- 
rior vaginal wall is grasped near the apex with Allis 
clamps. A transverse incision can be made in the vagi- 
nal epithelium. Metzenbaum scissors are then utilized 
to undermine and incise the anterior vaginal wall ver- 
tically from the apex to within 1 to 2 cm of the ure- 
thral meatus, sequentially grasping the incised edges 
of the vaginal wall with Allis clamps to retract the vagi- 
nal epithelium away from the underlying bladder and 
urethra (Figure 32-1). If a concomitant midurethral 
sling is to be placed, then the anterior colporrhaphy 
incision is further down, approximately 4 cm from the 
external urethral meatus so that a separate incision can 
be made for the sling dissection. Using blunt dissec- 
tion with a moistened sponge or sharp dissection with 
Metzenbaum scissors, the vaginal epithelium is freed 
from the endopelvic fascia, thus splitting the vaginal 


FIGURE 32-1 Tissue plane dissection using 
Metzenbaum scissors to undermine and 
incise the vaginal epithelium vertically in 
the midline. 


muscularis (Figure 32-2). The dissection is carried out 
bilaterally to the ischiopubic rami. 


Plication of the Endopelvic Fascia 


The fascia is then plicated over the urethra and blad- 
der utilizing multiple interrupted delayed absorbable 
mattress sutures such as a 2-0 Polysorb™ glycolide/ 
lactide copolymer (Covidien, Mansfield, MA), until 
the cystocele is reduced (Figure 32-3). Occasionally, a 
second layer of delayed absorbable suture is needed 
imbricating the first sutured layer for complete cys- 
tocele reduction. Care is taken with depth of suture 
placement to avoid entry into the bladder muscularis 
or lumen. 


Trimming and Closure of 
the Vaginal Epithelium 


The vaginal epithelium is trimmed minimally to avoid 
excessive narrowing of the vaginal canal (Figure 32-4). 
The vaginal epithelial edges are reapproximated with a 
running absorbable 2-0 suture (Figure 32-5). 


Free Graft-Augmented Anterior Repair 


Placement of an interposing graft material such as 
polyglactin suture mesh or porcine dermis during 
anterior repair has been proposed as a means for 
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FIGURE 32-2 The edges of the incised 
vaginal epithelium are held with Allis 
clamps while the underlying connective 
tissue is split from the vaginal muscula- 
ris with either sharp or blunt dissection. 


FIGURE 32-3 Interrupted sutures are 
used to plicate the underlying connec- 
tive tissue to reduce the cystocele. 
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FIGURE 32-4 Vaginal epithelium is trimmed. 


FIGURE 32-5 Vaginal incision is closed 
with a continuous running or locked 
suture. 


improving the long-term success of the procedure. A 
Cochrane systematic review of the surgical manage- 
ment of pelvic organ prolapse found that standard 
anterior repair was associated with a higher risk of 
recurrent cystocele when compared with repair using 
polyglactin mesh inlay (RR 1.39) or porcine dermis 
mesh inlay (RR 2.72). However, the review found little 
data regarding morbidity or other clinical outcomes.’ 


Consent 


The patient should be consented in the same man- 
ner as discussed above for anterior repair. Placement 
of interposing absorbable or biological graft material 
during the repair may lead to vaginal exposure of the 
graft material in 4% to 21% of cases.®” In addition, the 
patient should be informed that little long-term data 
are available regarding other morbidity or long-term 
efficacy associated with the use of these materials. 


Surgical Steps 


Positioning, Vaginal Incision, Dissection, 
and Graft Placement 


The patient is positioned in dorsolithotomy. The vag- 
inal epithelium is undermined and incised vertically 
from the apex to within 1 to 4 cm of the external ure- 
thral meatus utilizing Metzenbaum scissors, depend- 
ing on whether a concomitant midurethral sling 
is necessary. In some cases, hydrodissection with a 
local anesthetic and epinephrine is useful in carry- 
ing out this dissection. The endopelvic fascia is then 
plicated with interrupted absorbable mattress sutures 
and a small segment of polyglactin mesh is folded 
into the imbricated endopelvic fascia at the level of 
the trigone and anterior to the vaginal cuff.’ Another 
technique describes attaching a precut segment of 
porcine dermis laterally to the arcus tendineus fas- 
cia pelvis (ATFP) or the most lateral margin of the 
vaginal dissection, proceeding apically from just dis- 
tal to the level of the ischial spine to the area adjacent 
to the urethrovesical junction distally? (Figure 32-6). 
The vaginal wall is then trimmed and closed over the 
augmented repair using absorbable suture. 


Anchored Synthetic Vaginal 
Mesh for Anterior Prolapse 


In an effort to improve long-term success of cys- 
tocele repair, investigators have adapted the use of 
permanent suture mesh for pelvic organ prolapse 
repair. A Cochrane systematic review found that the 
standard anterior repair was associated with a higher 
failure rate than polypropylene mesh inlay (RR 2.14) 
or trocar-guided transobturator mesh (RR 3.55).° 
However, this review found that mesh erosion was 
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FIGURE 32-6 A precut segment of synthetic or biologi- 
cal mesh is sewn to the lateral margins of the vaginal 
dissection. 


significantly higher in the repairs with polypropyl- 
ene mesh (10%) and blood loss was greater with 
the use of the transobturator technique as opposed 
to native tissue anterior repair. Recently published 
randomized trials of vaginal mesh versus no mesh 
for anterior compartment surgery show conflicting 
results.'° While there may be possible benefits for 
the objective (anatomic) cure of anterior prolapse 
with synthetic mesh use over traditional anterior 
colporrhaphy, these benefits are offset by potential 
mesh-related complications, most commonly mesh 
exposure or extrusion through the anterior vaginal 
epithelium. In 2012-2013, several vaginal mesh 
device companies voluntarily discontinued the man- 
ufacturing of trocar-guided synthetic mesh kits for 
prolapse. Trocar-free vaginal mesh kits are still avail- 
able; however, their long-term safety and effective- 
ness have not been established. 


Consent for Vaginal Mesh 


The patient should be consented in the same manner 
as for standard anterior repair with additional discus- 
sion of the risks, benefits, and alternatives to synthetic 
mesh use. In 2008, the FDA issued a warning to prac- 
titioners and consumers regarding the complications 
reported with the use of mesh for the repair of pel- 
vic organ prolapse and stress urinary incontinence.!! 
These include erosion of the mesh “...through the 
vaginal epithelium, infection, pain, urinary problems, 
and recurrence of prolapse and/or incontinence. There 
were also reports of bowel, bladder, and blood vessel 
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perforation during insertion. In some cases, vaginal 
scarring and mesh erosion led to a significant decrease 
in patient quality of life due to discomfort and pain, 
including dyspareunia.” 

As per the recommendations issued by the FDA, 
physicians should: 


e Obtain specialized training for each mesh place- 
ment technique, and be aware of its risks. 

e Be vigilant for potential adverse events from the 
mesh, especially erosion and infection. 

e Watch for complications associated with the tools 
used in transvaginal placement, especially bowel, 
bladder, and blood vessel perforations. 

e Inform patients that implantation of surgical mesh 
is permanent, and that some complications associ- 
ated with the implanted mesh may require addi- 
tional surgery that may or may not correct the 
complication. 

e Inform patients about the potential for serious 
complications and their effect on quality of life, 
including pain during sexual intercourse, scarring, 
and narrowing of the vaginal wall Gn POP repair). 

e Provide patients with a written copy of the patient 
labeling from the surgical mesh manufacturer, if 
available. 


On July 13, 2011, the FDA issued an update on seri- 
ous complications associated with transvaginal mesh 
placement for pelvic organ prolapse citing higher rates 
of mesh erosion/exposure and extrusion and potential 
for mesh contraction.'* This update to the public health 
notification included the following recommendations: 


1. Recognize that in most cases, POP can be treated 
successfully without mesh thus avoiding the risk of 
mesh-related complications. 

2. Choose mesh surgery only after weighing the risks 
and benefits of surgery with mesh versus all surgi- 
cal and nonsurgical alternatives. 

3. Removal of mesh due to mesh complications may 
involve multiple surgeries and significantly impair 
the patient’s quality of life. Complete removal of 
mesh may not be possible and may not result in 
complete resolution of complications including pain. 


A 2011 Cochrane review evaluated 3,773 par- 
ticipants in 40 trials of different surgical procedures 
for POP and concluded that native tissue repair was 
associated with more anterior compartment failures 
compared with synthetic mesh overlays or transvagi- 
nal mesh kits (overlay: RR 2.14, 95% CI 1.23-3.74; 
mesh kits: RR 3.55, 95% CI 2.29-5.51).!? Indeed use 
of synthetic vaginal mesh may have greatest benefits in 
the anterior compartment and particularly in cases of 
recurrent prolapse advanced prolapse or with medical 
conditions such as collagen deficiency, chronic cough 
or pulmonary disease. 


Surgical Steps 
Positioning, Vaginal Incision, and Dissection 


The patient is positioned in dorsolithotomy. The vagi- 
nal epithelium is incised along the midline and dis- 
sected away from the underlying cystocele. Care is 
taken to dissect within the correct plane to facilitate 
adequate vaginal epithelial thickness to cover the mesh 
after closure and minimize the risk of mesh exposure. 
Hydrodissection with a dilute local anesthetic and epi- 
nephrine attached to an epidural needle is often used 
to directly enter into the true vesicovaginal space. 
Various techniques for placement of the mesh have 
been described depending on the manufacturer of 
the kit being utilized. Incisions typically begin 4 cm 
from the external urethral meatus and are often mini- 
mized in size to reduce the chances of mesh exposure 
or extrusion. Trocar-based mesh systems pass arms of 
the anterior segment of the mesh through the ATFP/ 
white line, obturator internus muscle, and the obtura- 
tor membrane exiting externally on the medial thigh at 
the level of the urethral meatus bilaterally.'? A second 
arm is passed 1 cm from the ischial spine also pass- 
ing through the ATFP, obturator internus muscle, and 
obturator membrane, exiting through the medial thigh. 

Trocar-free mesh systems are placed through a 
single vaginal incision; a self-fixating mesh arm or 
suture is placed into the sacrospinous ligament bilater- 
ally for apical support (eg, Uphold system by Boston 
Scientific). Some systems also anchor the mesh 
directly into the obturator internus muscle on each 
side distally (eg, Anterior Elevate by American Medical 
Systems)!* (Figure 32-7). Once the mesh is guided into 


FIGURE 32-7 Trocar-free Anterior Elevate system with 
mesh insertion directly into bilateral obturator internus 
muscles and sacrospinous ligaments. 


position with minimal tension, the arms (if present) 
are trimmed back behind the skin and the vaginal epi- 
thelium is closed over the mesh. Vaginal packing can 
be inserted and removed the next morning. 


Trocar Placement and Anatomic 
Considerations 


Many of the kits used for mesh-augmented repairs uti- 
lize a system of trocars or needles that guide the arms of 
the mesh through the obturator membrane, ATFP, or 
sacrospinous ligament. Their blind passage could result 
in injury to adjacent structures such as blood vessels, 
nerves, bowel, and bladder. The pudendal neurovascu- 
lar plexus lies posterior and inferior to the ischial spine. 
Therefore, sutures or mesh placed through the sacro- 
spinous ligament should be secured approximately 
2 cm medial to the ischial spine to avoid injury to 
the pudendal nerve and vessels. As trocars are guided 
through the obturator membrane, guiding the trocar 
along the inferior medial border of the membrane may 
help avoid injury to the obturator nerve that pierces 
the membrane on its superior lateral aspect. The loca- 
tion of the vessels is more variable and for this reason 
bleeding may be encountered.’ Cystoscopy should be 
performed to assure that no injury has occurred to the 
bladder, and retraction of the bladder away from the 
area of dissection may help to prevent its injury. 


Paravaginal Repair 


The identification of paravaginal defects as a cause of 
lateral anterior vaginal descent was first described by 
White in 1909 and later promoted by Richardson et al. 
in 1976.'°'7 By repairing such defects the surgeon 
reattaches the endopelvic fascia to the ATFP, restoring 
support to the lateral anterior vagina. This was origi- 
nally thought to improve continence, but became pop- 
ular as a method of correcting anterior compartment 
prolapse. The surgeon can approach the repair either 
transvaginally or abdominally as an open or laparo- 
scopic procedure. 


Consent 


During a paravaginal repair, regardless of the 
approach, the space of Retzius is entered and exposed 
to reveal the ATFP and paravaginal defects. This dis- 
section can potentially lead to significant bleeding 
from the venous plexus of Santorini. The obtura- 
tor neurovascular bundle also traverses through this 
space before exiting laterally through the obturator 
foramen. Careful identification of these structures, 
especially with an abdominal paravaginal repair, is 
helpful to prevent harm. Injury to the bladder or ure- 
ters is also possible; therefore, cystoscopy is recom- 
mended to assist with intraoperative identification to 
assure this has not occurred. 


Chapter 32 Anterior Compartment Surgery 


Surgical Steps 
Vaginal Approach 


After vertical incision and dissection of the anterior 
vaginal wall from the bladder, further lateral dissection 
is carried out toward the symphysis pubis. The retro- 
pubic space is entered with sharp and blunt dissec- 
tion. At this point, bleeding may be encountered from 
the venous plexus of Santorini. Lighted retractors can 
facilitate better visualization of the ATFP and displace 
the bladder medially. 


Abdominal or Laparoscopic Approach 


Incision, Dissection, and Exposure 

With the patient in dorsolithotomy position, the space 
of Retzius is entered preperitoneally. Retractors are 
utilized to assist with identification of the pelvic side- 
wall. Sponge sticks can assist with medial retraction of 
the bladder to further expose the paravaginal defects 
and ATFP. The operator’s nondominant index and 
middle finger can be used to elevate the vaginal lateral 
sulcus for better exposure (Figure 32-8). 


Suture Placement and Evaluation 

Interrupted permanent 2-0 sutures are placed in a cra- 
nial to caudal fashion attaching the paravaginal fascia 
to the ATFP. The most apical stitch is placed as close 
to the ischial spine as possible. A total of five to six 
sutures are typically required. Cystoscopy is then per- 
formed to rule out bladder or ureteral injury. Closure 
of the abdomen or vagina is then performed in the 
usual fashion. 


FIGURE 32-8 Abdominal paravaginal defect repair. 
Sutures are placed to attach the paravaginal fascia to the 
white line of the pelvis (ATFP). 
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Box 32-1 Master Surgeon's Corner 


® Injection into the vaginal epithelium with a dilute 
anesthetic with epinephrine solution prior to 
anterior dissection can help decrease bleeding 
from the vaginal muscularis surfaces. 

® If a concomitant suburethral sling procedure 
is performed at the time of an anterior repair, 
use a separate incision for each. Begin anterior 
colporrhaphy dissection at least 4 cm proximal 
to the external urethral meatus. The 2 cm sling 
incision starts 5 mm from the distal external 
urethral meatus. The incisions should not join 
in order to prevent the suburethral sling mesh 
from migrating too proximally away from the 
midurethra. 

® Anterior dissection should be carried out 
bilaterally to both ischiopubic rami using sharp 
and blunt dissection. 

® Anterior synthetic mesh use may have some 
additive benefit with recurrent cystoceles or 
in cases of advanced prolapse in patients at 
high risk for recurrence (occupations requiring 
heavy lifting, known collagen vascular disorder, 
chronic obstructive pulmonary disease resulting 
in chronic cough, etc). Use mesh with caution in 
patients with known hypersensitivity to mesh, 
immunosuppression, or poorly controlled diabetes, 
or in the presence of active vaginal infection. 


POSTOPERATIVE 


In all cases of anterior compartment surgery, a Foley 
catheter may be placed transurethrally for bladder 
drainage during the immediate postoperative period. 
Vaginal packing may be inserted and removed the fol- 
lowing morning. 
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Posterior Compartment Surgery 


Amy Park 


Posterior vaginal wall prolapse includes rectoceles, 
enteroceles, and sigmoidoceles and often occurs in 
combination with other pelvic support problems. 
Isolated rectoceles are quite rare. Figures 33-1 and 33-2 
demonstrate an isolated rectocele. 


POSTERIOR COMPARTMENT 
SURGERY 


Posterior Colporrhaphy 


Posterior colporrhaphy, also known as transvaginal 
rectocele repair, refers to a variety of approaches, 
that is, the traditional posterior colporrhaphy with trans- 
verse midline plication of the rectovaginal fascia, with 
or without levator ani plication, and the site-specific 
posterior repair, either of which can include graft aug- 
mentation. Ultimately, the goal of rectocele repair is 
to improve prolapse symptoms, bowel function, and 
sexual function. 


PREOPERATIVE 


Patient Evaluation 


The primary indication for performing a posterior 
colporrhaphy is symptomatic posterior compartment 
prolapse, which most commonly manifests as the sen- 
sation of a vaginal bulge. Outlet dysfunction constipa- 
tion may also be present, causing stool trapping in the 
area where the rectum herniates into the vagina. In 
this scenario, patients may have to splint (place fingers 


inside the vagina or on the perineal body) in order to 
defecate. The symptoms of vaginal bulge and splinting 
are fairly specific for posterior compartment prolapse, 
and are the symptoms most likely to be cured by this 
procedure. Surgical repair of asymptomatic posterior 
vaginal prolapse is not recommended. Concurrent 
pelvic support defects are often present, and should 
be addressed concomitantly at the time of posterior 
compartment surgery. 

By plicating the posterior vaginal muscularis or 
medial aspect of the levator ani muscles in the mid- 
line, the posterior vaginal wall width is decreased, the 
fibromuscularis in the midline is increased, and the 
vaginal tube is narrowed. A perineorrhaphy is typically 
included in this repair. 


Consent 


In general, anatomic cure rates are excellent,!? with 
overall improvement in bowel symptoms, regardless of 
the type of repair. A recent randomized trial of 106 
patients compared three surgical techniques of rec- 
tocele repair: traditional colporrhaphy, site-specific 
repair, and site-specific rectocele repair augmented 
with a porcine-derived, acellular collagen matrix graft 
(Fortagen®).* 

At one year after surgery, anatomic cure of prolapse 
(defined as <Stage 2) was comparable in the posterior 
colporrhaphy group (86%) and the site-specific group 
(78%). The cure rates of both traditional and site- 
specific rectocele repair groups were statistically sig- 
nificantly better than the graft-augmented site-specific 
repair (54%). 
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FIGURE 33-1 Stage 3 rectocele at rest. 


Posterior wall prolapse to or beyond the hymen 
developed in 20% in those who received graft aug- 
mentation, compared with 7.1% in the posterior col- 
porrhaphy group and 7.4% in the site-specific repair 
group. Time to development of posterior vaginal wall 
prolapse was significantly earlier in the graft augmen- 
tation group compared with that in the traditional 
rectocele repair group. The site-specific group also 
developed recurrent prolapse earlier than the tradi- 
tional posterior colporrhaphy group, but this was not 
statistically significant. 

Functional failure (worsening of prolapse or 
colorectal symptoms one year after surgery) occurred 
in 16% of the posterior colporrhaphy group, 12% of 
the site-specific repair group, and 21% of the graft 
augmentation group. These differences were not sta- 
tistically significant. 

Defecatory dysfunction decreased significantly 
postoperatively, with no significant differences among 
treatment groups. At one year follow-up, the develop- 
ment of new-onset bowel dysfunction was uncommon 
(11%), with the cure of posterior vaginal prolapse at 
Stage 0 or 1 associated with the significant reduction 
of bothersome straining and incomplete emptying.’ 

The preoperative dyspareunia rate was 51%, and 
the postoperative dyspareunia rate was 36%, with no 
significant differences among the groups (20% in the 
posterior repair group, 14% in the site-specific group, 
and 6% in the graft augmentation group). The high 
preoperative dyspareunia rate may be due to the use 
of a validated sexual function questionnaire. There was 
improvement in sexual function after rectocele repair, 
regardless of the technique used. 

In summary, anatomic and functional outcomes 
were not significantly different for the standard poste- 
rior colporrhaphy and site-specific repair groups, but 
were overall superior to the graft augmentation group. 
Bowel and sexual function and quality of life signifi- 
cantly improved in all three groups. 


FIGURE 33-2 Stage 3 rectocele at maximal protrusion 
following transanal digitation. 


There may be a number of etiologies for the worse 
outcomes in the graft augmentation group. This 
particular graft may have impaired normal healing. 
Alternatively, the body may have perceived the graft 
as foreign material due to its cross-linking or if it was 
not completely acellular and still contained porcine 
DNA. 

Patients should be counseled about the risk of de 
novo dyspareunia, which has been described especially 
after traditional posterior colporrhaphy and levator 
ani plication.” Other potential complications include 
posterior vaginal hematoma, infection, rectal injury, 
and nerve injury due to positioning of the legs. 

If a graft (either synthetic or biologic) is used, 
patients should be carefully counseled that the use of 
mesh can lead to sequelae such as mesh erosion, dys- 
pareunia, as well as pain. Given the FDA public health 
advisory on the use of transvaginal mesh kits in the use 
of prolapse,’ the counseling about these risks should 
be carefully documented in the medical record.’ 

The patient’s goals regarding the outcome of sur- 
gery should be discussed preoperatively in order to 
manage expectations, and avoid any disappointments 
postoperatively. 


INTRAOPERATIVE 
Surgical Steps 


Anesthesia and Patient Positioning 


Repair of posterior compartment prolapse can be per- 
formed under regional or general anesthesia, depend- 
ing on the patient and surgeon’s preference. Many 
patients have prolapse in other compartments, as well 
as stress incontinence, which necessitates concomitant 
prolapse repair and anti-incontinence procedures that 
may guide the choice of anesthesia. 


Preoperatively antibiotics should be administered 
intravenously, with either a first-generation cephalo- 
sporin such as cefazolin or a combination of gentamicin 
and clindamycin if the patient has a penicillin allergy. 
Deep venous thrombosis prophylaxis should also be 
applied, with either sequential compression stockings 
or subcutaneous administration of heparin or low- 
molecular-weight heparin, or a combination of both. 

The patient is then placed in high dorsal lithot- 
omy position, in either Allen (Allen Medical Systems, 
Acton, MA) or candy cane stirrups, ensuring that 
the hips and legs are not overly flexed or extended. 
Femoral neuropathy can result from overly flexed hips, 
while peroneal neuropathy may result from compres- 
sion of the lateral aspect of the knees. Examination 
under anesthesia with both pelvic and rectal exami- 
nations should be performed. After surgical prepping 
and draping, a 16 French Foley catheter is placed in 
the bladder for drainage. 


Vaginal Incision and Dissection 


Initial injection of local anesthetic with dilute epineph- 
rine or vasopressin below the vaginal mucosa aids with 
hydrodissection, as well as hemostasis. If the surgeon 
plans to perform a perineorrhaphy, a triangular-shaped 
incision is made into the perineal skin with the base 
of the triangle at the hymen (Figure 33-3). To esti- 
mate adequate caliber, Allis clamps are placed on the 
posterior hymen and, when brought together in the 
midline, should allow for a genital hiatus of at least 
three fingerbreadths. 

If the introitus is already narrow, the surgeon may 
elect to make a vertical incision through the perineal 
skin and vaginal mucosa. The skin is dissected away 
from the perineal body. Of note, the distal 2 to 3 cm of 
the vagina and perineal body has a dense connection 
between the vaginal epithelium and underlying con- 
nective tissue, necessitating sharp dissection. The vagi- 
nal epithelium is opened in the midline using either 
a knife or scissors, extending the incision to an area 
superior to the defect. Using traction and counter- 
traction with an assistant pulling the underlying layers 
away with a forceps, the posterior vaginal epithelium 
is dissected away from the underlying fibromuscularis 
layer until the levator muscles are reached on the lat- 
eral margins, where the arcus tendineus fasciae pel- 
vis and arcus tendineus fasciae rectovaginalis (the 
condensation of the rectovaginal septum endopelvic 
fascial connective tissue layer) attach to the levator 
ani muscles (Figure 33-4). It is often easier to start 
the dissection laterally along the edge and, once the 
appropriate plane is reached, to move medially with 
the dissection. Above the perineal body, blunt dis- 
section can often be performed once this appropriate 
surgical plane is reached. It is important to remain 
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FIGURE 33-3 Vaginal Incision and Dissection. A. A trans- 
verse incision is made at the hymen. B. Dissection is aided 
by Metzenbaum scissors. 


in a plane close to the epithelium to avoid injury to 
the rectum, especially in the area close to the perineal 
body. However, too superficial of a dissection can cre- 
ate a defect in the vaginal epithelium, also known as 
button holes. Maintaining appropriate traction on the 
Allis clamps via the use of an assistant or a Lone Star 
Retractor (CooperSurgical, Stafford, TX), as well as 


CHAPTER 33 


524 


€€ YALdVHD 


Section IV Surgical Atlas 


Sa 
= 
TP. - 


FIGURE 33-4 Midline Posterior Defect. A and B. Midline 
defect with vaginal mucosa dissected. 


the placement of a finger behind the vaginal epithe- 
lium, can avoid the creation of button holes. 

During the dissection, bleeding from venous sinuses 
is commonly encountered, which often resolves once 
the imbricating sutures are placed. However, any brisk 
bleeding should be cauterized or sutured in order 
to prevent hematoma formation. Residual minimal 
venous oozing usually resolves with the placement of a 
vaginal packing overnight. 


Suture Placement 


The posterior vaginal wall, stripped of its epithelium, 
is plicated in the midline with interrupted vertically or 


FIGURE 33-5 Plication of Midline Posterior Defect. A 
and B. Suture placement for traditional rectocele repair 
with horizontal imbricating sutures. 


transversely placed lateral sutures incorporating a gener- 
ous purchase of the fibromuscularis in order to imbricate 
the rectocele. Plication begins proximally and progresses 
toward the hymenal ring (Figure 33-5). The surgeon 
should take care to ensure that each plication suture is 
in continuity with the previous one. Incorporation of 
the previous plicated area can result in ridging of the 
posterior vaginal wall and cause dyspareunia. We usu- 
ally use 2-0 polydiaxanone suture until the level of the 
hymenal remnant, and then switch over to 0 polyglac- 
tin at the level of the hymen. It is important to reattach 
the rectovaginal septum to the perineal body, as there 
is commonly a defect present in this area (Figure 33-6). 


FIGURE 33-6 Distal Defect. Allis clamps outline distal 
defect between rectovaginal septum and perineal body. 


This reattachment is usually performed with a U-type 
0 Vicryl stitch to incorporate the rectovaginal septum 
to the bulbocavernosus and transverse perinei muscles. 
A rectal examination should be performed in order to 
ensure that there are no areas of weakness that require 
further stitches and to check for any evidence of rectal 
injury or suture in the rectal mucosa. 


Closure 


The vaginal epithelium is trimmed only if necessary 
and closed with a running 2-0 absorbable suture, for 
example, polyglactin. This step also narrows the cali- 
ber of the vagina, so the surgeon should not trim too 
much, especially in women with vaginal atrophy. The 
caliber of the vagina at the conclusion of the vaginal 
reconstruction should be at least two to three finger- 
breadths in sexually active women. 

The rectocele repair can include a levator myor- 
rhaphy, or a plication of the levator ani muscles. 
Interrupted sutures are placed laterally into the levator 
ani muscles, incorporating a portion of the lateral pos- 
terior fibromuscularis and tying down in the midline. 
This step provides a muscular posterior shelf, but may 
further constrict the vaginal caliber and be a source 
of postoperative pain and/or dyspareunia. However, it 
is an effective option for elderly women with a wide 
levator hiatus who do not expect to be sexually active. 
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FIGURE 33-7 Lateral defect. 


Site-specific Defect Repair 


The anatomic cure rate of the site-specific posterior 
repair is 82% to 100%.!%!4+ The rationale for the site- 
specific repair is based on the theory that herniation 
of the rectum into the vagina results from specific 
tears in the rectovaginal fascia.!? These tears in the 
posterior vaginal wall may occur as an isolated defect 
in the lateral (Figure 33-7), distal (Figure 33-6), mid- 
line (Figure 33-44), or proximal portions of the wall 
(Figure 33-8), or as a combination of defects. 

The vaginal epithelium is opened at the perineal 
body in the manner previously described for the tra- 
ditional posterior colporrhaphy. The posterior vaginal 
epithelium is incised in the midline to a level proxi- 
mal to the rectocele bulge and dissected away from 
the underlying fibromuscularis. The dissection is 
extended laterally to the endopelvic fascial attach- 
ment of the posterior vaginal wall to the levator ani 
muscles. The fibromuscularis is carefully inspected to 
identify breaks. 

Irrigation and a rectal examination with the non- 
dominant hand may accentuate the defects to aid 
identification. Defects are individually isolated and 
repaired with a delayed absorbable 0 or 2-0 suture 
(Figures 33-9 and 33-10). It may be difficult to assess 
whether to perform a site-specific or traditional repair 
until the initial dissection is performed. 
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FIGURE 33-8 Proximal defect. 


Repair of perineal body defects is also addressed 
with interrupted sutures. Repeating the rectal exami- 
nation should confirm repair of the rectocele. The 
vaginal epithelium is then closed with a running 2-0 
absorbable suture (Figure 33-11). 


FIGURE 33-9 Site-specific lateral defect repair. 


FIGURE 33-10 Site-specific proximal defect repair. 


Graft Augmentation 


Many women undergoing surgery for prolapse or 
urinary incontinence will undergo a subsequent 
procedure for recurrence.'® In an effort to improve 
the anatomic durability of the rectocele repair, some 
surgeons have turned to placement of mesh to aug- 
ment posterior vaginal wall support, as is done in 
hernia repairs. Graft materials that have been used 
include allografts, xenografts, and permanent syn- 
thetic material. Synthetic mesh acts as a network on 
which fibroblasts can infiltrate, and scar formation 
occurs. 


FIGURE 33-11 Final repair following trimming of excess 
vaginal epithelium and perineorrhaphy. 


Each mesh category represents a range of different 
processing methods and types of material. The sur- 
geon should be familiar with each type of mesh and 
its risks and benefits, and counsel the patient appro- 
priately prior to use. It is important to remember that 
there may be shrinkage of the graft postoperatively, 
which can lead to an inflexible posterior vaginal wall 
and restricted rectum, with resultant fecal urgency and 
dyspareunia. 

After completion of the rectocele repair and prior 
to the vaginal mucosa reapproximation, the graft is 
placed over the fibromuscularis plication in the case 
of the traditional repair, or over the corrected defects 
after the site-specific repair. Proximally, the graft can 
be attached to the apical support sutures if the patient 
is concurrently undergoing an apical suspension pro- 
cedure. The graft material is attached bilaterally to the 
endopelvic attachment on the levator ani muscles in 
a proximal to distal fashion with absorbable or non- 
absorbable 0 suture. There should be no tension on 
the graft. After trimming to the appropriate size, the 
distal portion of the graft is attached to the perineal 
body with interrupted, delayed absorbable 0 sutures. 
The vaginal epithelium is closed and a perineorrhaphy 
is performed, if needed. 


Posterior Vaginal Wall “Kit” Procedures 


Tension-free vaginal mesh repair “kits” for posterior 
vaginal wall prolapse involve interposition of synthetic 
or biologic graft material in the rectovaginal space with 
suspension of polypropylene mesh arms through sup- 
portive structures (either the iliococcygeus fascia or 
sacrospinous ligaments bilaterally). The available kit 
procedures involve trocar passages through the ischio- 
rectal fossa; newer iterations are trocarless, with fixa- 
tion of the mesh into the sacrospinous ligaments in the 
pararectal space. These vaginal mesh procedures are 
marketed as minimally invasive procedures that are 
supposed to decrease reoperation rates for pelvic organ 
prolapse. They are rapidly gaining popularity among 
gynecologists and urologists, despite a paucity of long- 
term outcome data. However, there is concern regard- 
ing mesh exposure into the vagina and the potential for 
chronic pelvic pain after mesh implantation. 


Perineorrhaphy 


A perineorrhaphy, when indicated, completes the 
vaginal approach to a rectocele repair. Allis clamps are 
placed on the posterior hymen and brought together 
in the midline (Figure 33-3A). To estimate adequate 
caliber, Allis clamps are placed on the posterior hymen 
and, when brought together in the midline, should 
allow for a genital hiatus of at least three finger- 
breadths. Preservation of at least three fingerbreadths 
at the genital hiatus is important for comfortable 
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FIGURE 33-12 Suture placement for perineorrhaphy. 


future coital activity. A triangular incision is made 
medial to the Allis clamps, extending to the midline 
of the perineal skin with the base of the triangle at the 
posterior hymen. The bulbocavernosus muscles are 
plicated in the midline of the perineal body with an 
interrupted 0 polyglactin suture (Figure 33-12). The 
surgeon should avoid creating a ridge from overly pli- 
cating the bulbocavernosus muscles. The transverse 
perinei muscles are plicated. The skin is closed with 
a running suture of 2-0 polyglactin. A perineorrhaphy 
can slightly increase the functional length of the pos- 
terior vaginal wall. However, an aggressive perineor- 
rhaphy may constrict the vaginal introitus and cause 
superficial (entry) dyspareunia or complete inability to 
engage in intercourse. 


POSTOPERATION 


Before leaving the operating room, a vaginal packing 
(with either Xeroform or plain packing) can be placed 
in order to apply pressure to the surgical site for addi- 
tional hemostasis, since most of the bleeding in the 
posterior compartment tends to result from small 
venous sinuses. This packing can be removed in the 
recovery room if the patient is going home the same 
day, or the next morning if she stays overnight. 
Patients should be counseled to avoid heavy lifting 
(greater than 10-15 lb), vigorous activity or exercise, 
and constipation for at least six to eight weeks post- 
operatively. Sexual intercourse should also be delayed 
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Box 33-1 Master Surgeon's Corner 


After posterior vaginal dissection that includes 
splitting of the vaginal muscularis and lateral 
dissection to the levators, a rectal examination 
should be performed to ensure no proctotomy 
and to determine whether a traditional plication 
versus site-specific repair is indicated. 

The first layer of delayed absorbable suture 
should be placed in interrupted fashion avoiding 
suture entry into the rectum. 

To prevent postoperative dyspareunia, avoid 
plication of the levator ani/puborectalis muscles 
and do not overly excise vaginal epithelium. 
Posterior vaginal mesh or graft reinforcement is 
generally not recommended for primary repair 
of rectoceles. 


four to six weeks until the vaginal incision has healed. 
Regular diet, normal daily activities, and nonstrenu- 
ous exercise can be resumed during the first postop- 
erative week. 
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Apical Procedures 


Sunil Balgobin and Marlene M. Corton 


APICAL PROCEDURES 


Introduction and Indications 


Restoring apical support is increasingly recognized as 
an essential component of any surgical procedure for 
pelvic organ prolapse. Although the anterior vaginal 
wall is the most common clinically recognized site of 
prolapse,! recent clinical and radiographic studies have 
demonstrated that support of the vaginal apex plays a 
critical role in anterior wall support.?> 

Surgeries for correction of apical prolapse generally 
involve a vaginal or an abdominal route, or a combina- 
tion of these methods. The surgical approach is often 
chosen based on prolapse severity, risks of recurrence, 
surgeon comfort, patient preference, and surgical goals.° 


ABDOMINAL SACROCOLPOPEXY 


Abdominal sacrocolpopexy (ASC) is considered by 
many to be the “gold standard” procedure for apical 
prolapse repair and can be performed via laparotomy, 
conventional laparoscopy, and with robotic assistance. 
Most commonly a synthetic graft is used to aug- 
ment native tissues and suspend the vaginal vault to 
the sacrum. Success rates of 78% to 100% have been 
reported,”* and optimal results depend on a number 
of factors including patient characteristics, graft prop- 
erties, and surgical technique.*" 

Graft dimensions are not standardized and sur- 
geons often tailor the graft based on patient anatomy 
and prolapse severity. Many different graft configu- 
rations have been described, including folded grafts, 


Y-shaped grafts, and separate strips of mesh with vary- 
ing extension down the anterior and posterior vaginal 
walls.® Of these, separate strips of mesh are commonly 
used to reduce the amount of foreign body at the vagi- 
nal apex.” A broad vaginal attachment is also typically 
employed to reduce failures.'*!* The distal extent of 
attachment of the anterior and posterior strips of mesh 
is often guided by the extent of anterior and poste- 
rior vaginal wall prolapse noted on preoperative evalu- 
ation. A sacrocolpoperineopexy is a variation of the 
ASC where the posterior strip is attached to the poste- 
rior vaginal wall down to the perineal body. 


Preoperative 
Patient Evaluation 


All patients should have a routine history and physi- 
cal examination, including POP-Q examination. Since 
significant apical descent is frequently present with 
both anterior and posterior wall prolapse,’ the relative 
contribution of each compartment should be evalu- 
ated with simulated apical support to determine the 
need for concomitant procedures.’ A stress test, with 
and without prolapse reduction, and complex urody- 
namic testing can help determine suitable patients for 
additional anti-incontinence procedures. Preoperative 
estrogen may increase vaginal wall thickness and facili- 
tate the procedure, but no randomized controlled tri- 
als exist evaluating the efficacy of this treatment. 


Consent 


Patients must be counseled on the operative risks of 
transfusion from presacral space hemorrhage, and 
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® If robotic approach is used, position patient 
correctly in Allen stirrups, use appropriate 
padding for upper extremities, and secure 
shoulders using antislip devices or appropriate 
foam padding. A “tilt test” to ensure no 
slippage during steep Trendelenburg is useful 
prior to abdominal prepping and draping. If 
slippage is noted, then appropriate adjustments 
can be made. 

® Having the buttocks flush with the distal end of 
the OR table is important so that vaginal/uterine 
manipulation can easily be performed. 

@ A Deaver retractor can be used for ease of 
suturing posterior mesh in laparoscopic or 
robotic cases once dissection in correct plane 
has been performed. 


potential injury to the urinary and gastrointestinal 
tracts. Upper and lower extremity neuropathies may 
result from retractor and patient positioning, especially 
during lengthy procedures. Postoperatively, bowel 
obstruction related to adhesions may occur, some- 
times years after the original procedure. The over- 
all mesh erosion risk is 3.4%%* and may be increased 
with vaginotomy, concomitant hysterectomy, or 
severe atrophy. Patients may also develop recurrent 
prolapse, and voiding, defecatory, or sexual dysfunc- 
tion.*!> In women with no symptoms of stress inconti- 
nence, the Colpopexy and Urinary Reduction Efforts 
(CARE) trial showed that significantly more women 
without an anti-incontinence procedure developed 
new symptoms of stress incontinence up to two years 
after index surgery.'° However, because many women 
do not develop symptoms of stress incontinence after 
ASC, the decision to perform a concomitant anti- 
incontinence procedure in asymptomatic women is 
taken only after careful consideration and thorough 
counseling. 


Bowel Preparation 


Due to the need for bowel manipulation and potential 
risk of bowel injury, patients may be instructed to con- 
sume a clear liquid diet and to do a mechanical bowel 
preparation the day prior to surgery. 


Antibiotic Prophylaxis 


Broad-spectrum antibiotics should be adminis- 
tered as recommended by the American Congress of 
Obstetricians and Gynecologists for urogynecology 
procedures.” 


Venous Thromboembolism Prophylaxis 


Sequential compression devices and/or subcutaneous 
heparin should be used depending on risk stratifica- 
tion as recommended by the American Congress of 
Obstetricians and Gynecologists.!* The appropriate 
venous thromboembolism method should ideally be in 
place prior to induction of general anesthesia. 


Intraoperative 
Anesthesia and Patient Positioning 


The patient is placed in modified low lithotomy in 
Allen stirrups with care to ensure proper position- 
ing to avoid lower extremity nerve injury. For robotic 
cases, shoulder pads and antislip equipment may be 
needed to prevent the patient from slipping or fall- 
ing off the table during steep Trendelenburg position. 
After the patient is prepped and draped, a Foley cath- 
eter is placed in the bladder and a uterine or vaginal 
manipulator of surgeon’s choice is used. 


Abdominal Incision 


Careful preoperative consideration should be given 
to the type of incision to ensure maximal exposure 
and ease of operation. A Pfannenstiel incision usu- 
ally affords adequate exposure; however, care should 
be taken to avoid excessive lateral extension of the 
fascia, which may result in ilioinguinal nerve entrap- 
ment.” Alternatively, a Maylard or a vertical inci- 
sion may be chosen based on patient’s body habitus, 
previous surgical history, intra-abdominal pathology, 
and/or surgeon’s preference. Following entry into the 
abdominal cavity, the pelvis and upper abdomen are 
explored to assess for presence of pathology or adhe- 
sions. If adhesions are encountered that prevent safe 
mobilization of the bowel into the upper abdomen, 
these are sharply dissected prior to packing. A Balfour 
or similar self-retaining retractor is placed for optimal 
exposure. Special care is taken to avoid compression 


Box 34-2 Master Surgeon's Corner 


® Laparoscopic port placement for ASC involves 
camera placement at umbilicus, 10/12 mm port 
in left paramedian region, and two additional 
5 mm ports. Sutures and mesh are passed 
through left paramedian port and sutures are 
typically tied in extracorporeal fashion. 

® Anterior dissection to the pubocervical fascia 
in the vesicovaginal space can be facilitated 
by retrograde filling of the bladder through a 
three-way Foley. 


of the psoas muscle by the lateral blades of the retrac- 
tor in order to avoid femoral nerve compression and 
potential neuropathy. The bowel is packed away into 
the upper abdomen using moist laparotomy sponges, 
giving access and exposure to the pelvis. Attempts 
should be made to mobilize the sigmoid colon to the 
left during packing to aid with visualization of the 
sacral promontory. 

Use of a Breisky—Navratil or medium-sized Deaver 
retractor can assist in the posterior dissection in the 
rectovaginal space and suturing onto the rectovaginal 
fascia. 


Concomitant Hysterectomy 


Limited data suggest that a hysterectomy at the time 
of sacrocolpopexy leads to increased rates of mesh ero- 
sion.?°?! To minimize the risk of mesh erosion at the 
cuff, some surgeons advocate supracervical hysterec- 
tomy, theorizing that the cervical stump may act as a 
barrier to prevent ascending infection and erosion.’ 
If a total abdominal hysterectomy is performed, the 
vaginal apex is closed with absorbable suture such as 
0 Vicryl in a running or interrupted fashion and a sec- 
ond imbricating layer using the same suture may be 
placed to reduce potential mesh erosion at the cuff. 
Another potentially preventive measure is avoiding 
suture fixation of the mesh in proximity to the cuff 
closure. A suture-free margin of approximately 1 cm 
should prevent early erosion of the mesh during the 
healing phase of the cuff. 


Peritoneal Incision 


Critical anatomic landmarks should be identified prior 
to the posterior peritoneal incision (Figure 34-1A). 
These include the aortic bifurcation and sacral prom- 
ontory superiorly, the rectosigmoid on the left, and the 
right ureter and common and internal iliac vessels on 
the right. The rectosigmoid is gently retracted to the 
left with a ribbon or similar retractor to expose the 
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sacral promontory, which represents the upper ante- 
rior surface of S1. The peritoneum overlying the sacral 
promontory is elevated with atraumatic tissue forceps 
and incised sharply (Figure 34-1B). The incision is 
extended inferiorly toward the posterior cul-de-sac 
and kept between the right border of the rectum and 
the right uterosacral ligament. The incision may then 
be continued to the posterior vaginal wall and toward 
the vaginal apex. 

Maintaining proper orientation is critical during 
this step as excessive deviation to either side can cause 
bowel injury on the left and ureteral injury on the right. 
If the peritoneal incision is extended above the sacral 
promontory, special attention should be paid to the 
location of the left common iliac vein, which is usually 
within 1 cm from the promontory” and generally dif- 
ficult to visualize (Figure 34-1). 


Presacral Dissection and Suture Placement 


The loose connective tissue between the peritoneum 
and the sacrum is sharply and bluntly dissected in 
order to expose the anterior longitudinal ligament 
on the midportion of the sacrum. Generally, this dis- 
section is started at the level of the promontory and 
continued 3 to 4 cm inferiorly to the upper extent of 
the second sacral vertebra (S2). Fibers of the supe- 
rior hypogastric plexus, right and left hypogastric 
nerves, and the inferior mesenteric vessels are embed- 
ded within the connective tissue fibers of the presa- 
cral space (Figure 34-2). During dissection, attempts 
should be made to avoid transection of the right 
hypogastric nerve, which courses inferiorly and later- 
ally from the area of the promontory toward the right 
pelvic wall. The middle sacral vessels are identified 
on the anterior surface of the ligament (Figure 34-1). 
Anastomoses between the middle and lateral sacral 
veins contribute to the sacral venous plexus and can 
be very extensive, especially in the lower part of the 
sacrum” (Figure 34-3). Careful exposure of the ante- 
rior longitudinal ligament and the overlying vessels 


FIGURE 34-1 Boundaries of 
presacral space. A, aorta; RCIA, 
right common iliac artery; LCIV, 
left common iliac vein; L5, fifth 
lumbar vertebra; *, sacral prom- 
ontory; IIA, internal iliac artery; 
RS, rectosigmoid. 
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FIGURE 34-2 Contents of presacral space. IVC, inferior 
vena cava; IMA, inferior mesenteric artery; RCIA, right 
common iliac artery; LCIV, left common iliac vein; *, supe- 
rior hypogastric plexus; RHN, right hypogastric nerve. 


FIGURE 34-3 Presacral space. SVP, sacral venous plexus; 
L5, fifth lumbar vertebra; *, sacral promontory; RCIV, right 
common iliac vein; C, coccyx. 


should help prevent bleeding complications during 
suture placement. When the middle sacral vessels are 
found in the area exposed for mesh attachment, they 
can be avoided, ligated, or cauterized based on sur- 
geon’s preference and intraoperative findings. 

Injury to the sacral venous plexus can result in rapid 
and substantial blood loss. In these cases, sustained 
pressure against the bleeding area, hemostatic sutures 
or agents, and appropriate vascular surgery consulta- 
tion are warranted. Injury to the common iliac vessels 
or aorta necessitates vascular surgery consultation. 

Typically, three to four permanent sutures are 
placed through the anterior longitudinal ligament 
of the sacrum to fix the sacral portion of the mesh 
to this structure (Figure 34-4). Sutures are placed 
approximately 0.5 to 1 cm apart starting with the low- 
est suture. Sutures placed in a horizontal orientation 
and closer to the sacral promontory have been shown 
to have maximum tensile strength”; however, proce- 
dural failures from sacral mesh detachment are rare. 
Although mesh fixation to the anterior surface of S2 
and S3 may yield more anatomic results, many sur- 
geons prefer to place sutures at and above the level of 
the promontory in order to avoid injury to the sacral 
venous plexus. However, when sutures are placed 
above the level of the promontory, identification of the 
left common iliac vein and aortic bifurcation is critical 
prior to suture placement. Avoidance of deep suture 
penetration at the level of the L5-S1 disc is impor- 
tant to prevent pain associated with disc irritation or 
inflammation (Figure 34-1). 


Dissection of the bladder from the upper third of the 
anterior vaginal wall is facilitated by the use of an end- 
to-end anastomosis (EEA) sizer, Lucite rod, or similar 
instrument placed in the vaginal canal. The cervical 
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FIGURE 34-4 Sacral sutures. 


stump or vaginal apex is displaced upward and slightly 
posteriorly and the bladder is sharply dissected from 
the anterior vaginal wall for a distance of approxi- 
mately 4 to 6 cm depending on preoperative and intra- 
operative findings. In posthysterectomy vault prolapse, 
careful identification of the vaginal apex and supe- 
rior extent of bladder attachment is critical to avoid 
unintended cystotomies. This is especially important 
in women with short vaginal lengths or bladder adhe- 
sions from previous surgery. In these cases, retrograde 
filling of the bladder and identification of the Foley 
bulb may help delineate the upper extent of bladder 
attachment. 


Posterior Dissection 


A similar vaginal manipulator is used to displace the 
vaginal apex anteriorly. Gentle upward traction of the 
apex can assist with exposure of the lower aspect of 
the posterior wall. With upward traction of the vaginal 
apex, the tip of the vaginal manipulator can be gen- 
tly directed to the part of the posterior vagina being 
dissected to aid with visualization and dissection. The 
reflection of the rectum onto the posterior vaginal wall 
is identified and the peritoneum is incised transversely 
2 to 3 cm above the rectal reflection. The right and 
left uterosacral ligaments can be used as the lateral 
boundaries of dissection. With gentle traction on the 
peritoneum and the apex, the rectovaginal space is 
developed with a combination of sharp and blunt dis- 
section. In the absence of adhesions from previous sur- 
gery or infection, the rectovaginal space can easily be 
developed all the way down to the superior extent of 
the perineal body, which is generally 3 to 4 cm above 
the hymen. Identification of loose connective tissue 
fibers with a “fluffy” appearance usually indicates dis- 
section in the correct plane. Visualization of the white 
glistening tissue of the posterior vaginal wall is impor- 
tant and dissection should be kept close to this tissue 
to avoid inadvertent rectal entry. 


Graft Placement and Tensioning 


Whether two separate strips or a fashioned Y-mesh is 
used, the same surgical principles are generally fol- 
lowed. Depending on the extent of the anterior and 
posterior dissections, six to eight permanent sutures 
are typically placed approximately 1 to 1.5 cm apart 
through the mesh and the vaginal wall muscularis. 
Alternatively, delayed absorbable suture may be used 
based on surgeon’s preference. Care should be taken 
to avoid suture placement through the vaginal lumen 
as reepithelialization over the sutures may not be 
complete, especially when braided sutures are used. 
Sutures should be tied down loosely to avoid tissue 
strangulation and vaginal wall necrosis that may lead to 
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mesh or suture erosion. The lower extent of the mesh 
should not abut the bladder or rectal reflection onto 
the vaginal walls in order to minimize risk of poten- 
tial organ erosion or dysfunction. For similar reasons, 
mesh that extends beyond the lateral boundaries of the 
anterior and posterior dissections should be trimmed. 
Excessive folding of the mesh on the anterior and pos- 
terior vaginal walls should be avoided. 

Symmetry of mesh placement should be checked 
after the first few sutures are placed, as displacement 
of the manipulator to either side of the midline is com- 
mon in the setting of excessive vaginal tissue. 


Posterior Mesh Attachment 

Placement of the posterior mesh strip below the pos- 
terior cul-de-sac peritoneum effectively repairs or 
prevents apical enteroceles, obviating the need for 
obliteration of the cul-de-sac. The mesh is commonly 
attached to the posterior vaginal wall with three or four 
rows of 2-0 permanent sutures placed approximately 
1 to 1.5 cm apart. Alternatively, delayed absorbable 
suture may be used based on surgeon’s preference. 
The inferior and lateral extent of the vaginal dissection 
should be adequately exposed prior to suture place- 
ment in order to avoid incorporation of rectal tissue 
into the needle purchase. 


Anterior Mesh Attachment 

Attachment of the anterior mesh strip over a broad 
area for a distance of 4 to 6 cm below the vaginal cuff 
level usually helps with correction of transverse ante- 
rior defects or “high cystoceles.” 


Sacral Mesh Attachment 

The previously performed sacral dissection is exposed 
and the two mesh strips are then held together with 
a right angle or similar clamp (Figure 34-5). Using a 
vaginal manipulator, the apex of the vagina is gen- 
tly pushed upwards and toward the lower half of 
the sacrum. The lowest portion of the sacral mesh 
to be attached is presented against the anticipated 
placement site on the anterior surface of the sacrum 
(Figure 34-5). The intervening piece of mesh material 
between the vagina and sacrum should be tension free 
and not appear stretched. A vaginal examination may 
be performed at this point to confirm adequate sus- 
pension of the upper third of the vagina and adjust- 
ments should be made prior to suture placement. 
The sacral sutures are passed through the right side 
of both mesh strips, through the anterior longitudinal 
ligament, through the left side of the mesh, and then 
tied down. To prevent air knots during placement of 
the lowest sacral suture, the vaginal apex can be gently 
pushed against the sacrum, while an assistant secures 
the lower part of the mesh against the sacrum below 
the suture placement point. Slip knots are useful when 
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FIGURE 34-5 Mesh tensioning. A. Aligning both strips of mesh; the bladder is to the right. B. Final position of the mesh 


at the sacrum. 


securing mesh laparoscopically or robotically to the 
sacrum. Many variations in technique for suture place- 
ment exist, depending on surgeon’s preference, surgi- 
cal approach, and presence of vessels in the exposed 
area of the ligament. Excessive mesh at the sacral 
attachment site should be trimmed as the common 
iliac vein, right ureter, and other vascular structures 
are all within 1 or 2 cm of the fixation site.®? In addi- 
tion, excess mesh from the lateral aspects of the inter- 
vening segment may also be trimmed to reduce mesh 
load and rectal impingement; however, care should be 
taken to avoid excessive trimming that may compro- 
mise the strength of the repair.** 


Peritoneal Closure 


Reapproximation of the peritoneum over the mesh 
remains controversial, but can be accomplished in 
a running or interrupted fashion using 3-0 or 2-0 
absorbable suture. During closure, the right ureter 
should be kept in constant view to avoid kinking or 
direct injury from suture placement. Use of Lapra-Ty 
(Ethicon) devices can aid in closure during robotic or 
laparoscopic suturing. Although retroperitonealization 
may theoretically lower the risk of bowel obstruction, 
this complication has been reported despite peritoneal 
closure.” 


Cystourethroscopy 


Cystourethroscopy should be routinely performed 
prior to closure of the abdominal cavity to document 
ureteral integrity and absence of bladder sutures or 
injuries. Administration of intravenous indigo carmine 
facilitates visualization of urine efflux from the ureteral 
orifices. Examination of the urethra is important if an 
anti-incontinence procedure is performed. 


Box 34-3 Caution Points 


® During sacral dissection, the sigmoid colon should 
be retracted to the patient's left, the right ureter 
should be identified, and peritoneal dissection 
should begin at the level of the promontory. 

® If bleeding is encountered from middle sacral 
vessels or the venous plexus at the hollow of 
the sacrum, use compression with a sponge and 
consider use of hemostatic agents. Large venous 
or arterial bleeding may require conversion to 
open laparotomy, if a laparoscopic approach has 
been used compression of vessels, and vascular 
repair. 

® Cystoscopy and rectal examination are necessary 
to insure bladder and bowel integrity and 
absence of suture or mesh within these organs. 


Incision Closure 


The fascia is closed with 0-PDS or similar suture. 
Alternative methods of closure are used in patients at 
high risk for dehiscence. In obese patients, the subcu- 
taneous layer is approximated with 2-0 or 3-0 absorb- 
able suture or a subcutaneous suction drainage may 
be placed. The skin is closed with either staples or a 
subcuticular stitch. 


Postoperative 


Routine postoperative care is indicated. A passive or 
active voiding trial can be performed on postoperative 
day one or two, depending on the patient’s condition, 
extent of dissection, and progress. Some patients have 
urinary retention after apical suspension, even in the 


Box 34-4 Complications and Morbidity 


® Synthetic mesh erosion into the vagina can occur 
in approximately 3% of cases, and is increased 
when concomitant hysterectomy is performed. 

® De novo stress incontinence can be decreased 
by concomitant anti-incontinence surgery. 

® Most common site of recurrence following 
sacrocolpopexy involves the posterior vagina. 


absence of an anti-incontinence procedure. If unable to 
void spontaneously by the time of discharge, the patient 
can be discharged with a catheter and followed-up 
within a week for a voiding trial and possible removal. 


SACROSPINOUS LIGAMENT 
FIXATION 


The sacrospinous ligament fixation (SSLF) procedure 
involves direct attachment or fixation of the vaginal 
apex to the coccygeus-sacrospinous ligament (C-SSL) 


FIGURE 34-6 Sacrospinous 
ligament sutures are placed 
two finger-breadths medial 
to the ischial spine. 
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complex. Many modifications of this procedure have 
been described that advocate attachment of both pos- 
terior and anterior vaginal walls to the SSL, and bilat- 
eral versus unilateral suspension of the vaginal cuff.?°78 
However, fixation of the vaginal apex to the right 
sacrospinous ligament is most commonly described, 
likely because it is easier to retract the rectum to the 
left and for right-handed surgeons to place sutures in 
a forehand fashion. Recommended location for suture 
placement remains approximately two fingerbreadths 
medial to the ischial spine”? (Figure 34-6). 

While recurrence of apical prolapse following SSLF 
is reported in less than 10% of women, rates of ante- 
rior vaginal wall prolapse of up to 30% have been 
reported.*! These higher rates of anterior compart- 
ment prolapse are commonly attributed to the exag- 
gerated posterior deflection of the vaginal axis.° 

Potential complications of the SSLF include injury 
to the nerves and vessels that are found in close prox- 
imity to the C-SSL complex (see Chapter 2). Low- 
pressure vessel bleeding encountered during dissection 
and exposure of the pararectal space is generally attrib- 
uted to retractor or needle injury of the extensive venous 
plexuses that drain the rectum and vagina. This bleed- 
ing can usually be controlled with sustained pressure by 
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packing of the pararectal space. Bleeding of arterial ori- 
gin in the sacrospinous ligament region or the pararec- 
tal space is best controlled by ligation or clipping of the 
bleeding vessel. Because this procedure is most com- 
monly performed through an extraperitoneal approach, 
ureteral and rectal injuries are rarely reported. 


Preoperative 
Patient Evaluation 


All patients should have a routine history and physi- 
cal examination, including POP-Q examination. Since 
significant apical descent is frequently present with 
both anterior and posterior wall prolapse,’ the relative 
contribution of each compartment should be evalu- 
ated with simulated apical support to determine the 
need for concomitant procedures.’ A stress test, with 
and without prolapse reduction, and complex urody- 
namic testing can help determine suitable patients for 
additional anti-incontinence procedures. Preoperative 
estrogen may increase the vaginal wall thickness and 
facilitate the procedure, but no randomized controlled 
trials exist evaluating the efficacy of this treatment. 


Consent 


In addition to the general risks of bleeding, infec- 
tion, and organ and nerve injury, patients should be 
counseled about the risk of recurrent prolapse, which 
appears to occur with greater frequency in the anterior 
compartment. The risks of neuropathy from patient 
positioning or nerve entrapment should be discussed. 
As with any apical suspension procedure, voiding or 
defecatory dysfunction can occur, and de novo dyspa- 
reunia has been reported.” 


Bowel Preparation 


Adequate exposure is necessary for proper visualiza- 
tion and palpation of the sacrospinous ligament prior 
to suture placement. Patients should self-administer 
an enema the evening prior to surgery and again on 
the morning of surgery to empty the rectum in order 
to facilitate medial displacement with retractors. 


Antibiotic Prophylaxis 


Broad-spectrum antibiotics should be adminis- 
tered as recommended by the American Congress of 
Obstetricians and Gynecologists for urogynecology 
procedures.” 


Intraoperative 
Anesthesia and Patient Positioning 


This procedure is typically performed under gen- 
eral anesthesia. A suitable venous thromboembolism 


prophylactic method should ideally be in place prior to 
anesthesia induction. The patient is placed in modified 
standard lithotomy with careful attention to proper 
positioning and cushioning to avoid nerve injury. 
A Foley catheter is placed in the bladder. 


Concomitant Hysterectomy 


After completing the vaginal hysterectomy, the lateral 
edges of the anterior and posterior vaginal walls are 
grasped with Allis clamps and brought into direct con- 
tact with the SSL to be used for fixation. This is done 
to assess whether excessive vaginal tissue is present 
on the anterior and/or posterior vaginal wall that may 
need to be excised. A vertical incision is then made 
through the posterior vaginal wall for a distance of 2 to 
3 cm from the cuff. The extraperitoneal space between 
the vaginal wall and the peritoneum is entered and 
gentle blunt dissection is used to open the pararectal 
space as described below. If a posterior colporrhaphy 
is planned, the posterior vaginal incision is extended 
down to the hymeneal ring. 


Posthysterectomy Apical Prolapse 


For posthysterectomy vault prolapse, the intended site 
for the apex can be grasped and brought to the level 
of the ligament to confirm adequate vaginal length or 
need for excision of redundant tissue. A new site for the 
apex often needs to be created that most commonly lies 
posterior to the hysterectomy scar.”’ The intended site 
for the apex needs to be marked with sutures or clamps 
for proper orientation and use at the time of vaginal 
suture fixation. We use a modification of the Michigan 
four-wall unilateral SSLF described by Morley and 
DeLancey.”* When indicated, a diamond-shaped seg- 
ment of excess vaginal tissue is excised and four SSL 
sutures are anchored to the anterior, posterior, and lat- 
eral vaginal walls at the newly established apex. If vagi- 
nal length is a concern, a transverse incision is made at 
the cuff and no tissue is excised. In this case, a posterior 
vertical incision similar to that done at the time of hys- 
terectomy can facilitate access into the pararectal space. 


Access to the Pararectal Space 


Whether or not a hysterectomy is performed, access 
to the ligament is typically through an extraperitoneal 
approach where dissection from the upper portion of 
the rectovaginal space is extended laterally into the 
pararectal space and directed toward the ischial spine. 
Alternative access routes have also been described, 
which include an abdominal intraperitoneal and more 
recently an anterior extraperitoneal approach through 
the paravaginal space.*? 

Entry into the pararectal space requires perforation 
of the connective tissue fibers that course lateral to the 
rectum. This step is typically easier with worsening 


degrees of apical prolapse and attenuation of these con- 
nective tissue fibers. Perforation can be accomplished 
bluntly with the index or middle finger but most com- 
monly requires use of a tonsil or similar clamp. Once 
the pararectal space is entered, the ischial spine is 
palpated and the index or middle finger ran medially 
over the C-SSL complex toward the coccyx and lower 
part of the sacrum. Attempts should be made to pal- 
pate or visualize the superior border of the complex as 
important vessels and nerves are found in this region. 
Usually two to three retractors are used to adequately 
expose the C-SSL complex. We use a small-sized 
Deaver to displace the bladder superiorly, a Breisky— 
Navratil retractor to displace the rectum medially, and 
another Breisky—Navratil retractor to displace the leva- 
tor muscles inferiorly and further expose the ligament. 
Care should be taken to avoid aggressive retraction in 
any direction as this may lead to vessel or rectal injury. 
A rectal examination can be performed at this time to 
ensure that no rectal penetration has occurred. 


Sacrospinous Ligament Suture Placement 


Once the C-SSL complex is clearly identified, two to 
four sutures are placed through the midsegment of 
the ligament. Sutures should be placed 2 to 3 cm (or 
two fingerbreadths) medial to the ischial spine to avoid 
pudendal neurovascular injury. 

A long straight or curved needle driver, Deschamps 
ligature carrier, Miya hook, or Capio device can be used 
for suture placement based on surgeon’s preference. 
However, care should be taken that the entry or exit 
point of the needle not be above the upper border of the 
C-SSL complex in order to avoid injury to the inferior 
gluteal vessels and/or pudendal or sacral nerves.** 

We use a single looped 2-0 polydioxanone suture 
(120 cm) and a single looped 2-0 polypropylene suture 
(120 cm) and pass these sutures through the ligament 
using a 1/2 taper Mayo needle or Deschamps liga- 
ture carrier. Each long suture is cut in the center after 


FIGURE 34-7 Placement of SSLF 
sutures through the vaginal walls. 
(Reproduced with permission from 
Ref.” Copyright © The McGraw-Hill 
Companies, Inc. All rights reserved.) 
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passage through the ligament allowing two sutures 
with a single ligament penetration. This results in 
four suture pairs that can be passed through the ante- 
rior, posterior, and lateral vaginal walls. The sutures 
are tagged, preferably with numbered hemostats. An 
anterior and/or posterior colporrhaphy is performed at 
this time if indicated. If performed, the anterior and/ 
or posterior vaginal wall is reapproximated with 2-0 or 
3-0 absorbable suture to the level of the cuff. 

These SSL sutures are then anchored to the anterior 
and posterior fibromuscular walls of the vagina at the 
apex (Figure 34-7). The delayed absorbable sutures 
are passed through the full thickness of the vaginal 
wall including the epithelium where the intended apex 
sutures had been previously placed. The permanent 
sutures are placed through the fibromuscular layer 
excluding the vaginal epithelium. Two sutures are 
placed at the right and left cuff angles and two through 
the mid anterior and posterior vaginal walls. 


Suspension of the Vaginal Vault 


Each suture is tied down to ensure direct apposition 
of the vaginal walls to the sacrospinous ligament. Care 
should be taken that no suture bridge is present after 
tying of each suture. A pulley stitch can be performed 
when permanent sutures are used (Figure 34-7). A rec- 
tal examination should again be performed to confirm 
apposition of the vaginal cuff to the sacrospinous liga- 
ment and absence of rectal injury. 


Cystourethroscopy 


Cystourethroscopy should be routinely performed 
prior to closure of the vaginal wall to document ure- 
teral integrity and absence of bladder sutures or inju- 
ries. Administration of intravenous indigo carmine 
facilitates visualization of urine efflux from the ureteral 
orifices. Examination of the urethra is important if an 
anti-incontinence procedure is performed. 
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Postoperative 


Routine postoperative care is indicated. A passive or 
active voiding trial can be performed on postopera- 
tive day one or two, depending on the patient’s condi- 
tion, extent of dissection, and progress. Some patients 
have urinary retention after apical suspension, even 
in the absence of an anti-incontinence procedure. If 
unable to void spontaneously by the time of discharge, 
the patient can be discharged with a catheter and fol- 
lowed-up within a week for removal. 


Box 34-5 Caution Points and Morbidity 


® Use long Allis clamps to estimate point of 
attachment of the vagina to the sacrospinous 
ligament prior to beginning this procedure. 
Tag the location that best reaches the ligament 
and this step will help gauge how much excess 
vaginal epithelium will need to be excised. 

@ Whether using a Capio device, Miya hook, 
Deschamps ligature carrier, or other instrument, 
it is imperative that the ischial spine is palpated 
and sutures passed at least two fingerbreadths 
medial to the ischial spine. 

@ The rectum should be retracted medially and 
a rectal examination should be performed to 
ensure no proctotomy or suture placement 
within the rectum. 

@ If lower leg weakness, foot drop, or severe pain 
in the sciatic distribution down the back of the 
leg develops postoperatively, then the patient 
will need to be taken back to the OR for suture 
removal. 

@ The most common site of recurrent prolapse 
after sacrospinous ligament fixation is the 
anterior vagina. 


Patients should be screened for lower extremity neu- 
ropathy and should have a lower extremity neurologic 
examination prior to discharge. Mild gluteal pain is a 
common postoperative finding and typically resolves 
within several weeks. Severe gluteal pain that radiates 
down the posterior thigh and leg is a sign of sacral 
nerve entrapment and is generally treated by prompt 
suture release. Dyspareunia is commonly attributed to 
the posterior and lateral deflection of the vaginal axis. 
However, given the anatomic position of the nerves to 
the coccygeus and levator ani muscles, it is possible 
that entrapment of these nerves may lead to transient 
or sustained muscle spasm and dysfunction.* If leva- 
tor muscle tenderness is identified on examination, 
physical therapy may be helpful. 


UTEROSACRAL LIGAMENT 
SUSPENSION 


A high uterosacral ligament suspension (USLS) is 
another common procedure used to treat prolapse of 
the vaginal apex. It is a modification of the McCall 
culdoplasty, originally described in 1957, and still 
commonly used at the time of a vaginal hysterectomy 
to suspend the vaginal apex to the distal ends of the 
plicated uterosacral ligaments. 

The high USLS procedure is most commonly per- 
formed via a vaginal approach, but can be performed 
abdominally and laparoscopically. The technique 
typically requires entry into the peritoneal cavity, 
although it can be accomplished by an extraperito- 
neal approach.’ Many modifications of the procedure 
exist,° but the essential surgical principle is restoration 
of vaginal apex support by reapproximating the ante- 
rior and posterior vaginal walls to the uterosacral liga- 
ments at or above the level of the ischial spines. 

Surgical outcomes data are hampered by variable 
follow-up, technical variations, and definitions of 
success, but overall success rates range from 82% to 
96%.*”*° Cadaveric dissections have demonstrated 
the close proximity of the ureters, rectum, and neu- 
rovascular structures of the pelvic sidewall, including 
sacral nerve roots, to the designated sites of suture 
placement- (Figure 34-8). While the most com- 
monly cited complication of USLS is ureteral occlu- 
sion, which ranges from 1% to 11%,**** recent reports 
of sensory neuropathy attributed to this procedure 
have emerged.“ These symptoms include new- 
onset buttock, vulvar, perineal, and lower extrem- 
ity pain, numbness, paresthesia, and hyperalgesia, 
often seen in a dermatomal distribution. Therefore, 
cystoscopy is indicated once the USLS sutures are 
tied and a thorough knowledge of the anatomy of 
this region and the procedural steps is essential 
(see Chapter 2). 


Preoperative 
Patient Evaluation 


All patients should have a routine history and physi- 
cal examination, including POP-Q examination. 
Since significant apical descent is frequently present 
with both anterior and posterior wall prolapse,’ the 
relative contribution of each compartment should 
be evaluated with simulated apical support to deter- 
mine the need for concomitant procedures.’ A stress 
test, with and without prolapse reduction, and com- 
plex urodynamic testing can help determine suitable 
patients for additional anti-incontinence proce- 
dures. Preoperative estrogen may increase the vagi- 
nal wall thickness and facilitate the procedure, but 
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FIGURE 34-8 Relationship of the ureters and rectum (A), and sacral nerve roots (B) to the sites of suture placement. 
U, ureters; RS, rectosigmoid; V, vagina; LST, lumbosacral trunk; S1 and S2, first and second sacral nerves. Metal pins indi- 
cate the approximate site of USLS suture placement. 


no randomized controlled trials exist evaluating the 
efficacy of this treatment. 


In addition to the general risks of bleeding, infec- 
tion, and organ and nerve injury, patients should be 
counseled about the risk of recurrent prolapse, which 
appears to occur with greater frequency in the anterior 
compartment.*® The risks of neuropathy from patient 
positioning or nerve entrapment should be discussed. 
As with any apical suspension procedure, voiding or 
defecatory dysfunction can occur, and de novo dyspa- 
reunia has been reported.*” 


Adequate exposure of the uterosacral ligaments is nec- 
essary prior to suture placement. For this reason, the 
rectosigmoid should be empty. An enema either the 
evening prior to surgery or on the morning of surgery 
should suffice. 


Broad-spectrum antibiotics should be adminis- 
tered as recommended by the American Congress of 


Obstetricians and Gynecologists for urogynecology 
procedures. !” 


Intraoperative 


The technique described below is a modification of 
the procedure described by Shull et al.** The pro- 
cedure is performed under general anesthesia, and 
a suitable venous thromboembolism prophylactic 
method should ideally be in place prior to anesthesia 
induction. The patient is placed in modified standard 
lithotomy with careful attention to proper positioning 
and cushioning to avoid nerve injury. A Foley catheter 
is placed in the bladder. 


If a uterus is present, a transvaginal hysterectomy is 
performed and hemostasis secured. In posthysterec- 
tomy prolapse the vaginal apex is grasped with Allis 
clamps, and the epithelium incised in a vertical or 
horizontal orientation, depending on extent of pro- 
lapse and need for additional procedures. If anterior 
and/or posterior colporrhaphy is planned, a midline 
vertical incision that extends distally to the anterior 
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and/or posterior vaginal wall is preferred. In patients 
with large apical enteroceles and redundant tissue at 
the apex, a diamond-shaped portion of the epithelium 
can be excised and a new apex created. If this step 
is performed, sutures should be placed at the lateral 
boundaries of the new apex for later identification. 
Care should be taken to avoid excessive tissue excision 
that may result in significant shortening of the vaginal 
length. Dissection of the epithelium at the apex typi- 
cally reveals a peritoneal sac, which is incised sharply 
allowing access to the peritoneal cavity. 


Exposure 


Two Allis clamps are placed at approximately the 5- 
and 7-o’clock positions on the posterior vaginal wall, 
with care to incorporate the posterior peritoneum in 
the clamps. A medium-sized Deaver retractor is used 
to displace the bladder upwards and two moist lapa- 
rotomy sponges tied together are placed in the pos- 
terior cul-de-sac to pack the bowel toward the upper 
part of the pelvis. The Deaver retractor is then replaced 
below the laparotomy sponges and gentle upward trac- 
tion on the retractor effectively exposes the mid to 
proximal portions of the uterosacral ligaments. Gentle 
downward traction on each Allis clamp at the 5- and 
7-o’clock positions allows palpation of the uterosacral 
ligament on the corresponding side. Attempts should 
be made at this time to palpate the ischial spines on 
the lateral pelvic walls. We find that palpation of the 
ureters is difficult but they course lateral and anterior 
to the uterosacral ligament. A lighted Breisky—Navratil 
retractor is useful for retracting the rectum medially 
and further exposing the uterosacral ligaments. 


Uterosacral Ligament Suture Placement 


Following adequate exposure and palpation of the 
ligaments, two to three sutures are placed through 
the mid to high portion of the uterosacral ligament 
on each side (Figure 34-9). The sutures are indi- 
vidually tagged, preferably with labeled clamps, and 
loosely secured to the drape on the ipsilateral side. For 
our distal or lowest suture, we use one 2-0 delayed 
absorbable suture on SH needle and for our proximal 
or highest suture we use one or two 2-0 permanent 
suture(s) on SH needle. The decision to place two 
versus three sutures is usually based on intraoperative 
findings such as the extent of the ligament adequately 
exposed and the width of the upper vaginal tube. The 
needles are directly passed through the exposed liga- 
ment from lateral to medial. Alternatively, an Allis or 
other clamp can be used to grasp the ligament at the 
planned location prior to placement. Long instru- 
ments are essential for this portion of the procedure. 
Gentle traction on each suture after placement should 


FIGURE 34-9 Placement of sutures into uterosacral liga- 
ments. Two sutures are place and labeled “1” and “2”. 


confirm an adequate purchase of tissue and correct 
placement into the uterosacral ligament. 


Suture Attachment to the Vaginal Wall 


If indicated, an anterior and/or posterior colporrhaphy 
is performed at this time so that the uterosacral liga- 
ment sutures can be passed through the proximal por- 
tion of the plicated tissue. 

The laparotomy sponges are removed from the 
peritoneal cavity and the most distal USLS sutures 
(absorbable sutures) are passed through the full thick- 
ness of the anterior and posterior vaginal walls at the 
lateral angles of the vaginal cuff (Figure 34-10). The 
more proximal USLS sutures (permanent sutures) 
are passed through the anterior and posterior vaginal 
walls on the ipsilateral side, medial to the previous 
sutures. Permanent sutures should be passed through 
the full thickness of the fibromuscular walls but not 
the epithelium, as this may lead to symptomatic gran- 
ulation tissue and dyspareunia. A good purchase of the 
fibromuscular wall should be obtained to prevent tis- 
sue tearing with resulting suture bridges. All sutures 
are held on the corresponding numbered clamps after 
passage through the vaginal walls. 
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FIGURE 34-10 Placement of USL sutures through the anterior and posterior vaginal walls. 


Suspension of the Vaginal Vault 


The sutures are individually tied down to suspend the 
cuff to the uterosacral ligaments. Special care should 
be taken to tie each suture gently but firmly to avoid 
both suture breakage and suture bridges. 

Cystourethroscopy is performed to confirm ure- 
teral patency and absence of bladder sutures or injury. 
If ureteral obstruction is suspected, the most distal 
USLS suture on the ipsilateral side is released first 
and cystourethroscopy repeated. The more proximal 
sutures are released in a stepwise fashion until flow is 
confirmed. A rectal examination should be performed 
to confirm approximation of the cuff to the uterosac- 
ral ligaments and absence of suture in the rectum. If 
necessary, the remaining vaginal cuff is closed in a 
running or interrupted fashion with 2-0 absorbable 
suture. Alternatively, four interrupted 2-0 absorbable 
sutures are placed through the full thickness of the 
anterior and posterior vaginal cuff prior to tying of the 
USL sutures and held for later cuff closure. The latter 
facilitates cuff closure with high suspensions where the 
vaginal edges may be hard to reach. 


Postoperative 


Routine postoperative care is indicated. A passive or 
active voiding trial can be performed on postoperative 


day one or two, depending on the patient’s condition, 
extent of dissection, and progress. Some patients have 
urinary retention after apical suspension, even in the 
absence of an anti-incontinence procedure. If unable 
to void spontaneously by the time of discharge, the 
patient can be discharged with a catheter and fol- 
lowed-up within a week for removal. Patients should 
be screened for lower extremity neuropathy and 
should have a lower extremity neurologic examination 
prior to discharge. 


Box 34-6 Master Surgeon's Corner 


@ Perform a cystoscopy after uterosacral 
ligament suspension sutures have been 
placed and before tying down these sutures. 
Traction on the sutures may demonstrate lack 
of ureteral efflux and need for repositioning 
of sutures. Repeat cystoscopy once anterior 
colporrhaphy and attachment to the vaginal 
apex have been performed. Doing dual 
cystoscopy can possibly prevent the need 
for suture removal after the sutures have 
been tied down. 
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COLPOCLEISIS 


Colpocleisis, also known as colpectomy, vaginal extir- 
pation, and vaginectomy,** is an obliterative proce- 
dure for the treatment of advanced posthysterectomy 
global prolapse, or as primary treatment for advanced 
uterovaginal prolapse. Obliterative procedures close 
the vaginal canal and, therefore, are only indicated in 
older patients who do not desire to preserve vaginal 
anatomy or coital function, and those who are medi- 
cally unsuitable for reconstructive surgery.°**? A 
total, or complete, colpocleisis involves removal of the 
vaginal epithelium proximal to the hymenal ring and 
urethral meatus, and is typically used for posthyster- 
ectomy vault prolapse.***° A partial, or LeFort, col- 
pocleisis involves removal of a portion of the vaginal 
epithelium with creation of drainage tracts for genital 
tract egress. There are many modifications of the par- 
tial colpocleisis and it can be used for both uterovagi- 
nal and posthysterectomy vault prolapse. 

Success rates ranging from 91% to 100% have 
been reported in numerous case series, but these rates 
should be interpreted in the context of patients’ shorter 
life expectancy, limited activity level, loss to follow-up, 
and variable outcome definitions.®** Anatomic success 
is likely due to the amount of vaginal tissue sutured 
together to create a shelf of support with levator myor- 
rhaphy and perineorrhaphy to augment the repair and 
reduce failures. 64849 


Concomitant Hysterectomy 


Hysterectomy at the time of colpocleisis eliminates the 
risk of cancer of the endometrium or cervix, and of 
postoperative pyometra. However, it is associated with 
an increase in morbidity, including greater blood loss, 
increased transfusion risk, and longer procedure time 
without an increase in success rates in comparison 
to those not having concomitant hysterectomy.ć*849 
Thus, hysterectomy should be individualized based on 
the patient’s general health, surgical goals, and pres- 
ence of disease. 


Urinary Incontinence 


De novo or worsening incontinence is common after 
colpocleisis, but the decision to perform an additional 
procedure must be weighed against the potential risk 
of urinary retention.*® Midurethral slings or urethral 
bulking agents are options in patients with preopera- 
tive stress incontinence. 


Preoperative 


Patient Evaluation 


A urinalysis and postvoid residual should be docu- 
mented and a stress test, with and without prolapse 


reduction, should be performed. Urodynamic test- 
ing can assist in determining the need for an anti- 
incontinence procedure. In patients with planned 
uterine preservation, a pap smear and evaluation of 
the endometrial cavity with sonography or sampling 
are warranted.” The full extent of the prolapse should 
be carefully assessed, as a colpocleisis is difficult to 
perform in patients with good distal support of either 
the anterior or posterior vaginal walls. 


Consent 


Patients must understand that vaginal intercourse is 
generally not possible and that regret rates range from 
0% to 12.9%.* Postoperative morbidity and mortality 
are especially important in the elderly, with a 5% risk 
of cardiac, thromboembolic, pulmonary, and cerebro- 
vascular events.*® Injury to the urinary tract can occur 
and includes cystotomy, bladder sutures, and ureteral 
obstruction. The risk of voiding dysfunction exists, 
whether or not an anti-incontinence procedure is 
performed. Some patients may have vaginal bleeding 
or discharge from atrophy, permanent suture granu- 
lation, or uterine or cervical pathology. Defecatory 
dysfunction is possible, but existing data suggest that 
bowel symptoms may improve.*® Finally, patients 
should be counseled about the low rate of recurrent 
prolapse. 


Bowel Preparation 


A preoperative enema either the evening before sur- 
gery or the morning of surgery is sufficient to empty 
the rectum and aid with manipulation. 


Antibiotic Prophylaxis 


A single dose of broad-spectrum antibiotics should 
be administered as recommended by the American 
Congress of Obstetricians and Gynecologists for uro- 
gynecology procedures.'’ 


Intraoperative 
Anesthesia and Patient Positioning 


A colpocleisis can be performed under general, regional, 
or local anesthesia. The appropriate mechanical or 
pharmacological venous thromboembolism prophy- 
laxis should be utilized. The patient is placed in the 
modified standard lithotomy position with attention 
to proper positioning and cushioning to avoid nerve 
injury. Special care should be taken during positioning 
of women with impaired mobility or limited range of 
movement of the lower extremities. A Foley catheter is 
placed in the bladder and a hysterectomy is performed, 
if indicated. 
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FIGURE 34-11 Anterior and posterior rectangles marked for LeFort colpocliesis. 


Surgical Planning 


Partial (LeFort) Colpocleisis 

The uterus or vaginal cuff is placed on traction. In 
order to avoid disorientation, anterior and posterior 
rectangles are marked out with a marking pen or with 
superficial electrocautery (Figure 34-11). Anteriorly, 
the distal edge of the rectangle should extend to within 
1 to 2 cm of the bladder neck and posteriorly to within 
1 to 2 cm of the posterior hymenal ring. The proximal 
edge should come to within 1 to 2 cm of the cuff scar 
or cervicovaginal junction. The lateral margins of each 
rectangle should leave enough epithelium for adequate 
drainage. 


Incision 


A vasoconstrictive agent can be used to reduce blood 
loss during the dissection. If the posterior dissection is 
performed first, the vaginal wall epithelium within the 
previously marked posterior rectangle is dissected off 
the underlying vaginal wall muscularis using a com- 
bination of sharp and blunt dissection. Attention to 
hemostasis is paid as the dissection proceeds. Bleeding 
can generally be controlled with pressure and cautery. 
Occasionally, figure-of-8 stitches are needed when 
bleeding from large venous sinuses is encountered. 
The vaginal wall epithelium within the previously 
marked anterior rectangle is similarly dissected off 
the fibromuscular layer on the anterior vaginal wall 
(Figure 34-12). 


Lateral Channel Creation 


Although several technical variations exist, sutures are 
typically placed at the proximal corners of each rectan- 
gle. Using 2-0 delayed absorbable sutures, the anterior 
epithelial corners are approximated to the correspond- 
ing posterior corners (Figure 34-13).The proximal ante- 
rior and posterior epithelial edges are approximated 
with a series of interrupted sutures to conceal the cervix 
or cuff scar and create the apical channels. The lateral 
anterior and posterior epithelial edges on each side are 
then approximated similarly to create the lateral chan- 
nels in continuity with the apical channel. The lateral 
channels can be created in a stepwise fashion as the 
fibromuscular walls of the vagina are reapproximated. 


Approximation of Vaginal Walls 


The anterior and posterior fibromuscular vaginal walls 
are approximated using 2-0 permanent or delayed 
absorbable suture in imbricating rows placed approxi- 
mately 1 cm apart until the distal vaginal epithelial edge 
is reached (Figure 34-14). Care must be taken to limit the 
depth of suture penetration into the anterior fibromuscu- 
lar wall of the vagina in order to avoid suture placement 
in the bladder or kinking or entrapment of the ureter. 


Cystourethroscopy 


Intravenous indigo carmine is given and cystoure- 
throscopy is performed to ensure ureteral patency and 
to rule out the presence of suture in the bladder. 


CHAPTER 34 


The vaginal epithelium is approximated with 2-0 or 
3-0 absorbable suture. 


Allis clamps are placed on the posterolateral wall of 
the distal vagina and a diamond-shaped segment of 
vaginal epithelium and perineal skin is excised. The 
vaginal epithelium is dissected off the underlying 
perineal body structures and the dissection is car- 
ried laterally toward the levator ani muscles. Using 
0 or 2-0 delayed absorbable sutures, several wide 
tissue bites are taken through the bulbocavernosus 
and superficial transverse perineal muscles on each 
side to intentionally augment the length of the peri- 
neal body (Figure 34-15). Plication of the levator ani 
muscles in the midline may also be performed. The 
perineal skin is closed using 2-0 or 3-0 absorbable 
suture. 
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Complete Colpocleisis 

The cervix or vaginal cuff is placed on traction and a 
vasoconstrictive agent may be similarly injected. The 
distal extension of the dissection is marked circum- 
ferentially with a pen or superficial cautery. When 
excessive tissue is present, marking three to four 
rectangles on the vaginal wall helps with orientation 
during dissection. 


3 Suture placement for apical (A) and lateral channels (B). 
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FIGURE 34-14 Subsequent rows of sutures through the anterior and posterior fibromuscular walls. 


Incision. The vaginal epithelium is incised circumfer- 
entially beginning 1 to 2 cm from the bladder neck and 
extending laterally and posteriorly the same distance 
from the hymeneal ring. The vaginal epithelium is 
sharply and bluntly dissected off the underlying fibro- 
muscular layer. Dissection should be kept close to the 
epithelium to avoid inadvertent entry into the blad- 
der or rectum. Once the desired plane is identified, 
dissection can proceed quickly until the entire vaginal 
epithelium is removed. In areas of previous scarring, 
such as the cuff closure scar, careful sharp dissection 
should be performed. 


Approximation of Vaginal Walls. 2-0 permanent or 
delayed absorbable suture is used to progressively oblit- 
erate the vaginal canal. Each suture is placed through 


FIGURE 34-15 Perineorrhaphy with lengthening of the 
perineal body and reduced size of the genital hiatus. 


the fibromuscular layer of the vagina in a purse-string 
fashion, with care to avoid deep suture penetration that 
may result in bladder, ureter, or rectal injury. The first 
purse-string suture is placed approximately 1 cm from 
the cuff, and tied while the cuff is inverted with an Allis 
clamp. The cut suture tails are held with a hemostat, and 
the second suture is placed 1 cm distally. The hemo- 
stat inverts the vagina while the second suture is tied, 
and used again to tag the second suture. Progressive 
permanent purse-string sutures are placed similarly 
1 cm apart until the distal edge of vaginal epithelium is 
reached. The epithelial closure, cystourethroscopy, and 
perineorrhaphy are performed as described in the sec- 
tion “Partial (LeFort) Colpocleisis.” 


Postoperative 


Admission to the hospital is prudent given the usual 
older age and comorbidities of these patients. A normal 
diet can be given immediately. Oral pain medications 
are usually sufficient. A voiding trial can be performed 
prior to discharge. Patients with urinary retention can 
follow up in two to three days for a voiding trial with 
catheter removal. 


TROCAR-GUIDED PROCEDURES 


Mesh kits for repair of POP were first marketed as 
a way to improve success rates for POP repairs with 
native tissue, but without well-designed trials to 
establish the safety and efficacy of these devices.” 
Mesh kits designed to correct prolapse of the apical 
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compartment involve attachment of the proximal por- 
tion of the mesh to the sacrospinous ligament or the 
iliococcygeal muscles. At the time of publication sev- 
eral manufacturers have discontinued production of 
trocar-guided synthetic vaginal mesh kits and newer 
trocar-free devices have been developed; however, lim- 
ited outcome data on safety and efficacy are currently 
available. 

The American Congress of Obstetricians and 
Gynecologists and the American Urogynecologic 
Society have recently provided background infor- 
mation on the use of vaginally placed mesh for the 
treatment of pelvic organ prolapse and offered recom- 
mendations for practice.” In the summary statement 
from this committee opinion it is stated that based on 
available data, transvaginally placed mesh may improve 
the anatomic support of the anterior compartment 
compared with native tissue repairs; however, there are 
insufficient data on the use of mesh for the posterior or 
apical compartments. The risk/benefit ratio for mesh- 
augmented vaginal repairs must balance improved 
anatomic support of the anterior vaginal wall against 
the cost of the devices and increased complications 
such as mesh erosion, exposure, or extrusion; pelvic 
pain; groin pain; and dyspareunia. 


Preoperative 
Patient Evaluation 


As with other apical procedures, patients may have 
preoperative urodynamics with and without prolapse 
reduction to determine the need for an additional 


Box 34-7 Master Surgeon's Corner 


® Trocar-free mesh kits designed for anterior and 
apical prolapse have been developed. Need for 
total vaginal mesh procedures is rare since the 
benefit of synthetic mesh has best been shown 
for the anterior compartment. Posterior mesh is 
needed less frequently. 

® Deeper dissection through the vaginal 
muscularis into the true vesicovaginal or 
rectovaginal space is required for vaginal 
mesh procedures. Superficial dissection can 
increase rate of mesh exposure or extrusion. 
Hydrodissection with dilute anesthetic with 
epinephrine solution using an epidural needle 
can aid in the dissection. 

@ If visceral injury is encountered, the viscus 
should be repaired and irrigated. Consideration 
to nonmesh alternatives, particularly after rectal/ 
bowel injury, should be made. 


anti-incontinence procedure. There is little infor- 
mation to guide which patients are best suited for 
transvaginal mesh augmentation. Given the lack of 
adequate outcomes data, vaginal mesh may be con- 
sidered in a subset of patients where the benefits of 
mesh implantation may outweigh the potential mor- 
bidity. These include patients with recurrent prolapse, 
medical comorbidities that limit more extensive surgi- 
cal procedures, and patient preference after thorough 
counseling.*! 


Consent 


Informed consent should be obtained after the sur- 
geon and patient review the risks and benefits of 
the procedure. This discussion should include an 
assessment of alternative treatment options, includ- 
ing expectant management, pessaries, native tissue 
repairs, and abdominally implanted mesh.*” Patient 
should be counseled extensively about the potential 
complications of mesh devices, including mesh ero- 
sion and extrusion into the vaginal epithelium, dys- 
pareunia, infection, pelvic pain, bleeding, voiding 
dysfunction, de novo stress incontinence, and organ 
injury.” Less common but reported complications 
such as recurrent prolapse, neuromuscular problems, 
and vaginal scarring or shrinkage? should also be 
discussed with patients, as these complications can 
be life altering and significantly reduce quality of 
life. Patients need to have a clear understanding that 
nonabsorbable surgical mesh is permanent, and there 
is an increased risk of additional surgery for mesh- 
related complications that may not resolve symp- 
toms. Given the large number of kits on the market, 
surgeons should provide patients with specific infor- 
mation about the product used, in addition to estab- 
lishing a mechanism for follow-up surveillance to 
track complications.” 


Bowel Preparation 


A preoperative enema either the evening before sur- 
gery or the morning of surgery is sufficient to empty 
the rectum and aid with manipulation. 


Antibiotic Prophylaxis 


Broad-spectrum antibiotics should be adminis- 
tered as recommended by the American Congress of 
Obstetricians and Gynecologists for urogynecology 
procedures.” 


Intraoperative 


The two most commonly described spaces for trocars 
or devices to access the sacrospinous ligament are the 
ischioanal fossa and the paravaginal/paravesical space. 


IPA 


Inferior 
gluteal 
artery 


Nerve to 
levator ani 
muscles 
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muscle 
(partially resected) 


Pudendal nerve 
and vessels exiting 
pudendal canal 


FIGURE 34-16 Landmarks of importance in the pararectal space. *, ischial spine; C-SSL, coccygeus-sacrospinous ligament 


complex; IPA, internal pudendal artery; PN, pudendal nerve. 


Trocar Path through the Ischioanal Fossa 


Posterior Dissection 

The rectovaginal space is accessed through a posterior 
vaginal wall incision and the dissection is extended lat- 
erally into the pararectal space and superiorly toward 
the ischial spine and C-SSL complex. Dissection into 
the pararectal space is similar to that described ear- 
lier for the SSLF procedure. However, the posterior 
vaginal incision is kept as small as possible to minimize 
mesh exposed under the incision. Once the pararec- 
tal space is entered, the landmarks of importance are 
palpated. These include the ischial spine, the C-SSL 
complex, and the iliococcygeus muscle (Figure 34-16). 
Less dissection is advocated for apical trocar kits com- 
pared with that required for a traditional SSLF proce- 
dure because direct visualization of the sacrospinous 
ligament is not always necessary. 


Needle/Trocar Placement 

Two 4 mm skin incisions are made on the buttock 
skin using the mid anal opening as a landmark. The 
incisions are made 3 cm lateral and 3 cm inferior to 
the mid anal opening. The trocars are introduced 
through the incisions. It is recommended that slight 
lateral deviation of the needle (15°—20° off the mid- 
line) be used during the initial entry to avoid per- 
foration of the rectum. A surgeon’s finger in the 


pararectal space and over the iliococcygeus muscle 
and midsegment of the C-SSL complex can assist 
in guiding the needle path through the ischioanal 
fossa. The trocar is passed below the levator muscles 
and toward the posterior and inferior portion of the 
sacrospinous ligament approximately 2 cm medial 
to the ischial spine. Care should be taken not to 
direct the needle straight into the ischial spine as this 
may result in pudendal neurovascular injury (Figure 
34-16). Once the trocar is in contact with the desired 
portion of the ligament, it is directed upwards and 
through the C-SSL complex. With the trocar now 
through the anterior surface of the ligament, the 
trocar is removed and the retrieval suture passed 
through the deployed cannula. The retrieval suture is 
passed through the pararectal space, the rectovaginal 
space, and the vaginal introitus. The same steps are 
repeated on the contralateral side. 

A variation of the above procedure is also employed 
where the needles are passed through the iliococcy- 
geus muscle instead of the sacrospinous ligament. The 
dissection and path of the needle through the ischio- 
anal fossa is the same but the needle perforates the 
iliococcygeus muscle approximately 1 cm medial and 
1 cm inferior to the ischial spine. 

It is recommended that the mesh be properly sized 
depending on patient’s vaginal width and length. The 
length of the mesh should be approximately two-thirds 
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of the posterior vaginal wall length. Some advocate 
not placing mesh beyond 3 cm from the hymeneal 
ring on the posterior wall to prevent erosions in this 
area. It may also be beneficial to narrow the distal 
portion of the mesh to avoid folding and mesh bur- 
den in the distal posterior compartment. The proxi- 
mal part of the mesh is appropriately trimmed and 
secured to the cervix or anterior and posterior walls 
of the vagina at the apex with permanent or delayed 
absorbable sutures. 

Once the mesh has been appropriately sized and 
secured, the mesh arms are retrieved by using the 
retrieval sutures previously introduced. It is critical 
that the surgeon once again ensures integrity of the 
rectal wall at this point. One finger in the rectum and 
one in the rectovaginal and pararectal spaces can be 
used to follow the entire path of the mesh from supe- 
rior to inferior and across the midline. The walls of the 
rectum and anus should be clearly separated from the 
mesh. Copious irrigation is now carried out. 

At this time the distal portion of the mesh can be 
secured to the apex of the perineal body with sev- 
eral interrupted delayed absorbable sutures and the 


posterior vaginal wall is reapproximated with 2-0 or 
3-0 absorbable suture. 


Final Mesh Position 

Final adjustment of the posterior—apical mesh can be 
accomplished by placing a finger in the anorectum 
and gently pushing upwards into the vaginal canal. 
The mesh should be positioned without tension and 
it should allow adequate distention of the rectum as it 
occurs physiologically during stool storage. 


With some of the more recently described “trocar- 
less” mesh procedures, the sacrospinous ligaments are 
accessed bilaterally via the paravesical space. Proposed 
advantages are to improve the vaginal axis and treat 
both anterior and apical defects through a single 
incision while avoiding blind passage of needles, tro- 
cars, and mesh through the ischioanal fossa. Limited 
data exist at this time on efficacy and complications 
of these procedures. Figures 34-17 to 34-22 depict 


1-17 Example of Anterior/apical prolapse prior to vaginal mesh colpopexy procedure. A. Stage 3 anterior 


and apical prolapse at rest. B. Prolapse under traction with maximal descent of anterior vagina and cervix. 


FIGURE 34-18 Hydrodissection of dilute local anesthetic 
with epinephrine solution into true vesicovaginal space. 


placement of anterior and apical Uphold trocar-free 
vaginal mesh kit (Boston Scientific Corporation, 
Natick, MA). 

The paravesical space is entered by lateral dis- 
section from the vesicovaginal space. The arcus 


FIGURE 34-19 Inverted “U” dissection into correct plane 
following hydrodissection at the level of the bladder 
neck to paracervical regions. 
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FIGURE 34-20 Exposure of bladder serosa following 
complete anterior dissection. 


FIGURE 34-21 Leading legs and plastic sheaths of the 
mesh have been placed through bilateral sacrospinous 
ligaments. 


tendineus fascia pelvis and the ischial spines are pal- 
pated and a finger is ran medially over the C-SSL 
complex. The recommended fixation point on the 
sacrospinous ligament remains 2 to 3 cm medial to 
the ischial spine. 


FIGURE 34-22 Mesh in place and adjusted. 
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Postoperative 


Overnight vaginal packing is often recommended 
after vaginal mesh procedures to decrease seroma 
and hematoma formation. Routine postoperative care 
is indicated with voiding trial performed on postop- 
erative day one or two. Lower extremity neurologic 
examination to screen for neuropathy should be per- 
formed prior to discharge. A discussion regarding local 
estrogen use to decrease potential mesh exposure in 
postmenopausal patients is also recommended preop- 
eratively or postoperatively. 
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Anal Incontinence 


Giulio Aniello Santoro and Abdul H. Sultan 


INTRODUCTION 


Anal incontinence (AI) is defined as the involun- 
tary loss of flatus, liquid, or stool that is a social and 
hygienic problem.! It remains a complex and poorly 
understood condition with a multifactorial etiol- 
ogy. Several mechanisms, either alone or in com- 
bination, produce symptoms of AI: (a) consistency 
and amount of stool (eg, diarrhea), (b) damage to 
the mucosa of the colon and rectum (eg, colitis), 
(c) neurologic factors (eg, diabetes, Parkinson dis- 
ease), (d) miscellaneous (eg, congenital disorders, 
rectocele, etc), and (e) injuries to the anal sphincter 
and pelvic floor muscles. 


Box 35-1 Master Surgeon Box 


® Digital rectal examination and endoanal 
sonography are the most important diagnostic 
tests to be performed prior to considering anal 
sphincteroplasty. 

@ Use 2-0 delayed absorbable suture for 
overlapping repairs. 

® Aggressive perineal hygiene via sitz baths, 
bidet, or handheld shower for prevention 
of wound breakdown is key. 

® Sacral neuromodulation has been 
shown effective in the treatment of anal 
incontinence. 


Childbirth and anorectal surgery are the main 
causes because the anal sphincters and the puden- 
dal nerve may be damaged.” Minor degrees of fecal 
soiling due to internal anal sphincter (IAS) injuries 
have been reported after hemorrhoidectomy, mucop- 
rolapsectomy, manual anal dilatation, or lateral inter- 
nal sphincterotomy.”*? Obstetric trauma to the anal 
sphincter is invariably restricted to the area anterior to 
a horizontal line through the mid-canal. Injury of the 
anal sphincters posterior to this line is usually due to 
some other etiology such as trauma or fistula-in-ano. 
Obstetric anal sphincter trauma may involve part or 
the full length of the sphincter and can be partial or full 
thickness.*° The majority of obstetric injuries are asso- 
ciated with a single, large defect in the external anal 
sphincter (EAS) between 9 and 3 o’clock but can also 
involve the internal sphincter. Fistula surgery can also 
be responsible for damage to the anal sphincters and 
up to 60% of patients can become incontinent follow- 
ing treatment of complex, high fistulas or after mul- 
tiple operations for a recurrent or persistent fistula.° 

A systematic evaluation is fundamental to reveal the 
underlying pathophysiology and lead to appropriate ther- 
apy. The first step in evaluating patients suffering from 
AI is always a careful history. Questions should focus on 
type and degree of incontinence as well as on changes in 
the patient’s lifestyle. A scoring system such as Williams, 
Pescatori, Wexner, and AMS is often used to rate incon- 
tinence more accurately. Assessment of patient’s quality 
of life (QoL), using specific questionnaires such as the 
Fecal Incontinence Quality of Life Scale should be con- 
sidered useful parameters of this disorder.’ 
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In daily clinical practice, endoanal ultrasonography 
(EAUS) is an important diagnostic tool to identify 
sphincter lesions and defects® and it has been defined 
as the gold standard investigation in the assessment 
of anal sphincter integrity by the joint report of the 
International Urogynecological Association (IUGA)/ 
International Continence Society (ICS) on the termi- 
nology for female pelvic floor dysfunction.’ Sphincter 
function is evaluated with anal manometry by measur- 
ing the resting and squeeze pressures.!° Evaluation of 
EAS innervation can be assessed with electromyogra- 
phy (EMG)" and a pudendal nerve terminal motor 
latency (PNTML) test.'? Defecography can be useful 
when there is concomitant dysfunction such as rectal 
prolapse, rectocele, enterocele, and intussusception. 

Despite many therapeutic options, no single treat- 
ment is optimal. For patients with an anterior sphincter 
defect, an overlapping sphincter repair has traditionally 
been the treatment of choice. Unfortunately, the pub- 
lished long-term results have not been optimal.'* Other 
surgical options include dynamic graciloplasty (DG) 
and implantation of an artificial bowel sphincter (ABS). 
However, high complication rates such as infection 
and device malfunction have kept them from becom- 
ing mainstream treatments.'° Based on its success for 
urinary incontinence (UD), sacral nerve stimulation 
(SNS) has been used successfully. The indications for 
SNS are expanding while the technique continues to 
be refined.'!° Other options have included bulking agent 
injection!” and radio-frequency (RF) energy’? applied 
to the anal sphincter. However, for some, a colostomy 
is the last resort to achieve an acceptable QoL with- 
out the uncertainty of stool loss. This manuscript will 
highlight the current published results, indications, and 
techniques in the surgical treatment of AI. 


ANTERIOR SPHINCTER 
REPAIR (ASR) 


The aim of this procedure is to reapproximate the dis- 
rupted ends of the anal sphincter. In the acute situ- 
ation, for example, immediately after childbirth, the 
freshly torn muscle ends can be identified and approx- 
imated by an experienced obstetrician.” However, 
when women present later in life with AI, there is con- 
siderable scarring and it is more difficult to achieve 
successful repair especially of the internal sphincter. 


Preoperative 
Patient Evaluation 


Patients best suited for an anterior sphincter repair 
(ASR) are those in whom AI is secondary to a sphincter 
defect usually following obstetric trauma. Anal endo- 
sonography is useful in delineating the disrupted ends of 


the IAS and EAS. Anal manometry allows for evaluation 
of the anal sphincter length, maximum resting pressure 
(reflecting mainly IAS function), and maximum squeeze 
pressure (reflecting mainly EAS function). Absent or 
weak contractility of the residual sphincter muscle is 
suggestive of a neuropathy that is associated with a poor 
outcome and therefore other options should be consid- 
ered. Although some perform neurophysiological tests 
such as PNTML and EMG, these tests do not quantify 
the degree of neuropathy. They provide no additional 
clinically useful information over a clinical examination 
and are therefore not a prerequisite to sphincter repair.”° 


Consent 


It is important at the very outset to establish the patient’s 
expectations regarding surgery. The definition of suc- 
cess as viewed by the surgeon is not always the same as 
that of the patient. Although a success rate of 80% can 
be expected in the first year, this could fall to around 
50% in five years.” The patient needs to be aware that 
good control of flatus is not usually achieved and dietary 
modification may be necessary. Passive soiling may con- 
tinue if there is a persistent IAS defect. The outcome 
of sphincter repair is affected by factors such as irrita- 
ble bowel syndrome, rectal hypersensitivity, inflamma- 
tory bowel disease, diabetes mellitus, bowel transit, and 
bowel consistency. The patient should be made aware of 
possible complications such as infection, wound break- 
down, fistula formation, and failure of surgery. 


Intraoperative 


The operation is usually performed under general 
anesthesia with the patient in lithotomy, although 
some surgeons prefer to use the prone jackknife posi- 
tion. A curvilinear incision is performed between the 
posterior fourchette and the anus (Figure 35-1). In the 
lithotomy position this incision would commence at 
the 9-o’clock position and extend to the 3-o’clock posi- 
tion. The incision is then deepened into the ischioanal 
fossa and using Metzenbaum scissors the sphincter 
muscles are identified and mobilized. Some surgeons 
use a nerve stimulator or a needle tip of an electro- 
surgical blade to identify the EAS. The next step is 
to transect the scar tissue in the midline and further 
mobilize the two ends of the EAS. 

If the endoanal scan has revealed that the IAS was 
intact, then care should be taken to avoid surgical 
injury. Unlike primary repair of a freshly ruptured anal 
sphincter,!® the disrupted IAS is not always identifi- 
able during secondary sphincter repair. The retracted 
scarred IAS is usually difficult to mobilize as a separate 
layer but when possible, repair should be attempted 
using a monofilament delayed absorbable suture such 
as PDS 3-0 with mattress sutures 0.5 cm apart. 


FIGURE 35-1 The operation starts with a semicircular 
incision. 


Although the EAS can be repaired by a simple end- 
to-end apposition of the sphincter muscles, the most 
popular method of repair of the EAS is using an over- 
lapping sphincter repair (Figures 35-1 and 35-2).?%”? In 
a recent Cochrane review,” meta-analyses of primary 
repair following acute obstetric anal sphincter injury 
showed that there was no statistically significant dif- 
ference in perineal pain, dyspareunia, flatus, and stool 
incontinence between the two repair techniques at 
12 months but showed a statistically significant lower 
incidence in fecal urgency and lower AI scores in the 
overlap group. The overlap technique was also asso- 
ciated with a statistically significant lower risk of AI 
worsening over a 12-month period. Despite this, there 
was no significant difference in QoL. However, recent 
publications have reported far from perfect results 
with the overlapping technique as some patients 
developed new evacuation disorders.”! In a small 
randomized study, Tjandra et al.” found no signifi- 
cant difference in functional outcome of overlapping 
versus apposition of the sphincter ends. In general, a 
sphincter defect that exceeds three hours on the clock 
face or 90° (as identified by EAUS) could make over- 
lapping technically difficult and place the repair under 
tension. However, a direct relationship between size 
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of the tear and degree of dysfunction could not be 
confirmed.”° 

After mobilization of the EAS, each end is grasped 
by an Allis clamp and 1 to 1.5 cm of the sphincter ends 
are overlapped with mattress sutures using a mono- 
filament delayed absorbable suture such as polydioxa- 
none PDS 2-0 (Ethicon, Somerville, NJ) (Figure 35-2). 
Although some surgeons prefer permanent sutures, 
there is a high incidence of suture erosion and wound 
dehiscence.” In a prospective study” correlating 
clinical signs with the postoperative endoanal scan 
image, there seems to be some benefit if the scar is not 
resected but used for overlapping. 

For additional support some surgeons perform a 
levatorplasty by inserting two interrupted sutures using 
2-0 delayed suture material. However, approximation 
of the levator muscle is not anatomically correct and 
has been associated with dyspareunia and complica- 
tions when performed during primary repair.”° 

After sphincter repair care must be taken to recon- 
struct the perineal body and bury the PDS suture knots 
so as to avoid any discomfort from migrating sutures. 
Finally a simple wound closure of the skin is performed 
with the midportion left open for drainage. Alternatively, 
a small suction drain could be inserted. The wound 
usually closes within four to six weeks (Figures 35-1 to 
35-5). A Foley catheter can be inserted to avoid overdis- 
tension of the bladder. Intravenous antibiotics such as 
cefuroxime and metronidazole should be given. 

Adequate pain relief is important and early ambula- 
tion should be encouraged. The Foley catheter can be 
removed the next day. Some advocate the use of oral 
antibiotics for a week but this is not essential provided 
personal hygiene is ensured. Sitz baths and the use of 
a bidet or handheld shower are recommended. Free 
fluids should be allowed after the surgery followed by 
a normal diet. Laxatives should be prescribed to keep 
the stools soft as passage of stool will be painful. Fecal 
impaction should be avoided at all costs. Follow-up is 
usually arranged for four to six weeks. 


Box 35-2 Caution Points 


® Time repair of anal sphincter lacerations when 
healthy granulation tissue is present. Repair 
can be conducted within the first 72 hours after 
breakdown of a postpartum third- or fourth- 
degree laceration as long as there is no active 
infection. 

® Endoanal sonography can help delineate the ends 
of the sphincter. Overlapping anal sphincteroplasty 
procedures are challenging when the external anal 
sphincter defect is greater than 90°. 
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FIGURE 35-2 Anterior sphincter repair 
overlapping technique. A. Mobilization 
of EAS and placement of mattress 
sutures. B. Overlap of external sphincter 
complete with tying of delayed absorb- 
B able sutures. 


FIGURE 35-3 The sphincter muscles are identified and 
freed. Sutures have been placed through the two dis- 
sected flaps of the external anal sphincter. 


The outcome of ASR is not improved significantly by a 
concurrent colostomy. In patients with a severe trauma 
to the perineum other than after delivery, a proximal 
colostomy is often constructed to avoid septic com- 
plications and to facilitate nursing management. 
However, stoma-related complications are reported in 
more than 50% of these patients.*° 


In the acute, emergency trauma situation, initial treat- 
ment consists of debridement of nonviable tissue, 
removal of foreign material, open drainage, and often 
proximal colostomy with distal washout. Depending 
on the extent of injury and the associated trauma, 
reconstructive surgery may be deferred. The approach 
in patients with obstetric trauma is somewhat differ- 
ent. A third- or fourth-degree perineal tear must be 
repaired immediately, although defects after repair 
are reported in up to 85% and about 40% of these 
women eventually develop incontinence.*! For sec- 
ondary repair after obstetric injury, a delay of at least 
six months to one year has been recommended to allow 
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FIGURE 35-4 The sphincter muscles are repaired with 
mattress sutures. The first row of sutures have been tied. 


FIGURE 35-5 Wound closure. 
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the tissue to return to normal. However, Soerensen 
et al.*? prospectively followed up sphincter repairs 
done as a delayed primary (within 72 hours postpar- 
tum) or as an early secondary reconstruction (within 
14 days after delivery) without a covering stoma in 
women who had sustained a third- or fourth-degree 
obstetric tear. They found equal results with accept- 
able long-term functional outcome in both groups. 


Failed Primary Repair 


There seems to be no difference in outcome in patients 
who had an unsuccessful primary repair and those who 
had no previous repair. In about 62%, a repeat repair 
can be expected to be successful, although patients 
who had undergone more than two previous repairs 
appear to have poorer clinical results.*” 


Age 


Simmang et al.’ found no difference in outcome in 
patients with a mean age of 66 years compared with 
younger ones. This was confirmed in a recent study 
by Evans et al.” However, Nikiteas et al.*° reported 
poorer results in patients older than 50 years, espe- 
cially with concomitant obesity and perineal descent. 


Pudendal Neuropathy 


Some studies have shown that unilateral or bilat- 
eral pudendal neuropathy preoperatively (prolonged 
PNTML) is associated with a poor outcome after 
secondary repair.” However, other studies failed to 
show such association. In any event, provided there is 
evidence of contractility of the sphincter muscle, con- 
sideration would always be given to repair of a sphinc- 
ter defect. 


Biofeedback 


In a one-year follow-up study of 48 patients after a third- 
or fourth-degree sphincter laceration, after one month 
ten patients (21%) complained of AI, eight of flatus only. 
After one year none complained of AI and three (7%) of 
flatus incontinence.** The authors concluded that pelvic 
floor exercises seem to suffice as first-line treatment. In 
light of poor long-term results with the overlapping ASR, 
pelvic floor exercises seem to be an appropriate first-line 
approach. It is of utmost importance that after suc- 
cessful repair, patients continue to perform pelvic floor 
exercises and biofeedback. Long-term results of electro- 
myographic biofeedback training appear promising.” 


Combination with Other Perineal Operations 


On occasion a sphincter defect can be diagnosed 
in combination with other perineal pathologies. 
Combining ASR with levatorplasty, procedures for UI 


and/or pelvic organ prolapse provide good outcome 
and are cost effective.*? ASR can also be part of a more 
extensive perineal reconstruction of the pelvic floor for 
cloaca-like deformities."! 


Box 35-3 Master Surgeon's Corner 


@ In the dorsal lithotomy position, a U-shaped 
incision gives adequate access to the external 
anal sphincter defect. 

® Use fine absorbable suture on the anal mucosa 
and internal anal sphincter; use delayed 
absorbable suture on the external anal sphincter. 

® Perineal hygiene using a peri-bottle, sitz baths, 
and/or a handheld shower head is important 
during the postoperative period to decrease the 
risk of wound infection. 


Outcome of Anterior Sphincter Repair 


In the short term (<5 years), the results of ASR are 
usually quite good, with success rates of about 75%, 
although it is well known that a persistent defect after 
repair is associated with a poor immediate outcome.” 
Technically, this can happen if the suture material 
cuts through the muscle, allowing the sphincter ends 
to retract.! Furthermore, isolated IAS defects often 
present as persistent AI.' Unfortunately, the long- 
term results of ASR are not so favorable as only one 
third of patients are totally continent, and about half 
are satisfied with their results provided they are not 
incontinent of feces. Malouf et al.” recently reported 
long-term results (>5 years) for patients after ASR. No 
patient was fully continent (stool and gas), with 52% 
of patients still wearing a pad and 66% of patients 
reporting lifestyle restriction. Although it is impor- 
tant to know the severity of AI, it is also important to 
understand and measure the impact of AI on patients, 
or rather the effect on QoL. 

General questionnaires have a long history of use 
with established reliability, validity, and population 
norms. One of the newest measurement tools is the 
FIQL, which is very sensitive and appears to be use- 
ful.’ Halverson and Hull* nicely demonstrated the 
mismatch of full continence (14%) and excellent QoL 
(34%), which cannot be detected with other measure- 
ment tools. Recent publication” has addressed the issue 
of sexuality and sphincter repair. Interestingly, sexual 
activity and function were similar following ASR, com- 
pared with controls, despite more pronounced symp- 
toms of AI. However, AI of solid stool and depression 
related to AI were correlated with poorer sexual func- 
tion. Anal continence rates five years after ASR are 


disappointing and adversely impact QoL, yet do not 
appear to relate to sexual function. 


Box 35-4 Complications and Morbidity 


® Long-term full fecal continence following anal 
sphincteroplasty is rare, with most patients still 
requiring pad use. 

® Preoperative counseling should stress that 
although most patients will improve after 
sphincteroplasty surgery, many have residual 
symptoms, and some may develop de novo 
evacuation disorders. 


POSTANAL REPAIR 


Until the advent of EAUS, the etiology of AI was 
largely attributed to neuropathy and therefore referred 
to idiopathic or neurologic AI. One of the most often 
used surgical options was the postanal repair (PAR) 
as described by Sir Allan Parks to restore the anorec- 
tal angle, increase anal pressure, and lengthen the anal 
canal.*° However, the short- and long-term results are 
not especially good when compared with sphinctero- 
plasty. The problem of patient selection is of utmost 
importance. Patients with excessive posterior pelvic 
floor mobility are poor candidates for PAR and it has 
been suggested that they could be excluded with pre- 
operative dynamic MRI.” The exact mechanism of 
action of PAR is unclear. Some speculate that suc- 
cess appears to be related more to improved sphinc- 
ter pressure and anal sensation’; others believe that 
the efficacy of PAR is more due to local scarring and 
anal stenosis than restoration of the anorectal angle.” 
Despite the low success rate, the absence of any mor- 
tality and the low morbidity suggest that PAR may be a 
valid therapeutic approach, especially as a second sur- 
gical approach after failed primary surgery. It should, 
however, be offered only to selected patients with per- 
sistent, severe AI despite an anatomically intact EAS 
who are not candidates for or refuse all other operative 
modalities. Interestingly, in a recent published series 
of 57 patients, although 48% complained of severe AI, 
in the long run (median, 9.1 years), 79% were satisfied 
with the outcome.” 


Intraoperative 


The patient is positioned in the lithotomy position 
with the hips well flexed. A urinary catheter is passed 
into the bladder and the perineum shaved. A curved 
incision around the posterior and lateral aspects of 
the anus is made between 2 and 3 cm posterior to the 
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anal verge. With scalpel or scissors an upper skin flap 
is dissected free toward the anal canal and lifted to 
achieve adequate exposure of, and access to, the inter- 
sphincteric plane. The dissection should start laterally 
as this is the easiest place to develop the intersphinc- 
teric plane at an early stage. It is important that the 
surgeon follows the natural slightly posterior direction 
of the intersphincteric groove as it nears the level of 
the pelvic floor. The dissection should proceed above 
the puborectalis muscle sling and above the levators to 
open up the postrectal space and also deepened later- 
ally to a high level so that the ischial spines can be 
easily palpated. As the surgeon enters the supraleva- 
tor plane, the fascia of Waldeyer is identified and then 
incised transversely, after which the dissection is nearly 
complete. The repair may now proceed. The rectum is 
displaced anteriorly with a retractor and the first poly- 
propylene stitch of the repair is placed on both sides of 
the levator muscle as high and anteriorly as possible. 
Further four or six interrupted sutures are thus placed 
serially in the deep part of the levator muscle. The 
sutures are now tied, starting with the posterior stitch 
and working toward the anterior stitch. It is impor- 
tant not to put too much tension on the muscle that 
is being sewn together or the repair might cut through 
in the postoperative period. After the anorectal angle 
has been re-created, the repair is completed by addi- 
tional layers of stitches further drawing the puborec- 
talis and EAS across: this narrows and lengthens the 
anal canal. The “U”-shaped skin incision is changed as 
a “Y”-shaped closure. It may be desirable to leave a 
small triangle open at the point of greatest tension. 

Postoperatively, the patient should avoid straining 
to open his or her bowels. The urinary catheter should 
be kept in place for at least four days. On the second 
postoperative day the patient should start to take a 
laxative to ensure that the first and subsequent bowel 
movements will be soft and pass easily without strain- 
ing. There is no consequence if some separation of the 
wound edges occurs. There is often a lengthy period 
of postoperative adaptation, and the patient may not 
notice benefit from the operation especially if the 
stool is liquid. Frequent postoperative supervision is 
required to ensure maximum benefit. 


GRACILOPLASTY 


Graciloplasty is based on the transposition of the gracilis 
muscle around the anal canal. Encirclement of the anus 
with a voluntary muscle alone is usually inadequate to 
maintain continence and therefore electrical stimula- 
tion of gracilis nerve pedicle is necessary added to guar- 
antee the functional “dynamicity” of this correction. 
Anatomical characteristics of the gracilis mus- 
cle make it ideal for anal encirclement. In fact, the 
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gracilis muscle is very close to the anal region because 
the proximal part is attached to the pubic bone. It is 
long enough to be transposed around the anal canal. 
Finally, the proximal vascular-nervous pedicle can be 
preserved to ensure its vitality and function. Because 
this muscle is originally only auxiliary for adduction, 
flexion, and exorotation in the hip and the knee, its 
transposition should not cause any disorder of leg func- 
tions. The gracilis muscle is mainly composed of fast 
twitch and forceful muscle Type II fibers that fatigue 
quickly, and therefore it is not suitable to maintain 
the anal canal tone. The additional use of neurostimu- 
lation with a gracilis muscle wrap was first reported 
by Baeten et al.’ in 1988. The purpose of electrical 
stimulation is to induce change of the Type II muscle 
fibers to Type I muscle fibers that resemble the IAS. 
The implantable pulse generator lasts seven to eight 
years.” With electrical stimulation, the transposed 
gracilis muscle can function dynamically: if the patient 
feels the urgency to defecate, the stimulator can be 
switched off (using an external remote control carried 
by the patient) interrupting any stimulus reaching the 
muscle, and the muscle will relax, making stool pas- 
sage possible. At the end of defecation, the stimulator 
can be switched on, and the gracilis will contract. 

The ideal indications for dynamic graclioplasty 
(DG) include severely defective native sphincter that 
cannot be repaired (anal atresia and spina bifida), mul- 
tiple sclerosis, or cauda equina lesions and trauma of 
the EAS (usually due to surgical or obstetric injuries). 
Although DG has been used in total anorectal recon- 
struction following an abdominoperineal resection, it 
is contraindicated in patients with inflammatory bowel 
disease, physical or mental incapacity or poor motiva- 
tion, pelvic or perineal sepsis, chronic diarrhea, and 
those who wish to practice anal intercourse. 

The results of DG have been variable, with conti- 
nence rates ranging from 35% to 85%.*** The best 
results have been obtained in centers with higher sur- 
gical volume. Mortality rates range from 0% to 13%, 
and morbidity occurs in more than 50% of patients.” 
Most patients develop complications from the proce- 
dure, and a few suffer from multiple complications. 
The most common morbidity is infection,” with severe 
infection that requires the implanted device removal. 
Constipation can be due to a too-tight encirclement 
around the anus (in about 15% of cases) and use of 
laxatives or enemas is often necessary. Obstructed 
defecation is responsible for half of the conversions 
to colostomy. Insufficient contraction of the gracilis 
can be due to electrical or muscular problems. Other 
complications include malfunction of the stimulator 
and leads, pain, swelling, and parasthesia in the donor 
leg. Because this procedure has a high mortality and 
morbidity rate, DG is unlikely to have a wide appli- 
cation as its use will be restricted to tertiary referral 


centers. Patients with incontinence based on muscular 
deficiency will have the greatest benefits to restore con- 
tinence. Good sensory function of the rectal ampulla 
and the pelvic floor is essential for success. On the 
other hand, patients with congenital malformations 
tend to have a worse outcome than those with acquired 
anorectal dysfunction.” With the advent of other newer 
treatment modalities, such as SNS, patients with exten- 
sive sphincter loss or congenital anorectal abnormali- 
ties are the only groups suitable for DG. 


Intraoperative 


Preoperative antibiotic prophylaxis is mandatory. The 
operation is carried out in the lithotomy position with 
the legs in Lloyd-Davies support. This position enables 
the operator to plan appropriate incisions. Two or 
more skin incisions are made in the upper thigh, and 
the gracilis muscle is identified. It is mobilized toward 
its insertion into the medial aspect of the tibia ligating 
the peripheral vessels but preserving its proximal neu- 
rovascular bundle. Then, the distal tendon is divided 
(a small incision below the knee can be used) as near 
as possible to the tibia in order to preserve the entire 
length of the gracilis muscle. Two incisions are made 
on the right and left lateral sides to the anus, and, from 
these, a circumferential tunnel is created around the 
anal canal structures. The tunnels should be generous, 
and should allow the passage of at least two fingers 
in a vertical direction. Another subcutaneous tunnel 
is made from one of the perianal incisions to that in 
the leg, passing the strong Scarpa fascia. Thereafter, 
the gracilis is wrapped around the anal canal, usually 
according to three configurations based on the ana- 
tomical situation: a gamma loop (most popular), an 
epsilon loop, or an alpha loop (Figures 35-6 to 35-9). 


FIGURE 35-6 The gracilis muscle is identified. 


FIGURE 35-7 The gracilis muscle is mobilized toward its 
insertion. 


The modified alpha or split-sling loop was devel- 
oped to make a perfect circular loop, with a hole in 
the mid part of the muscle, where the distal part is 
pulled through. During all the maneuvers to bring the 
mobilized lengths of muscle through the wounds and 
around the anal tube, the muscle must not be twisted, 
otherwise necrosis will be inevitable. Finally, the dis- 
tal tendon is reattached to periosteum of the lower 
surface of the ischial tuberosity or the inferior pubic 
ramus, or less frequently to the skin. In selected cases, 
a protective colostomy is performed. 

The electrodes and the electrostimulator can be 
placed during the same operation or four to six weeks 
after the transposition. The first electrode needs to be 
distal to the nerve entrance (about 4 cm). The position 
of the cathode is determined under electrical stimula- 
tion, as close as possible to the intramuscular branches 
of the nerve. Both the electrodes are pulled through 
the muscle, perpendicularly to the muscle fibers, and 
anchored to the epimysium. Thereafter, they are tun- 
neled subcutaneously to reach a pocket made in the 
lower abdominal wall, under the rectus abdominis fas- 
cia, and connected to an electrostimulator. 


Gamma (y) 


Epsilon (e) 
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FIGURE 35-8 Two incisions are made on the right and 
left lateral sides to the anus, and from these a circumfer- 
ential tunnel is created around the anal canal structures. 


After the operation, patients are encouraged to start 
walking the next day and to wear elastic stockings for 
four to six weeks. The electrostimulator is switched on 
three to seven days after operation for the “training 
period,” using a pulse width of 210 us, and program- 
ming the stimulator to a low frequency of 2.1 Hz for 
two weeks, increased to 5.2 Hz for two weeks more, and 
then increased to 10 Hz for other two weeks; finally, 
the stimulator is programmed to 15 Hz. The “training 
period” is completed and the stimulator can be switched 
off only for defecation. When the battery life ends, the 
stimulator must be replaced under local anesthesia. 


SACRAL NERVE STIMULATION 


SNS is an innovative, minimal invasive technique for 
treating patients with functional disorders of the pel- 
vic floor, particularly UI and AI by affecting central 
and peripheral nervous control of these functions and 
recruiting residual anorectal function by stimulation of 
the pelvic nerves. The technique of SNS has the unique 
advantage over other techniques as it can be used as 


Alpha (a) 


FIGURE 35-9 Three configurations of graciloplasty: gamma loop, epsilon loop, and alpha loop. 
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a predictive test to select positive responders before 
the implant of the pulse generator. The technique usu- 
ally includes a first step during which the S3 root is 
checked and stimulated electrically to evoke a motor 
and sensory response of the anus and perineum; a 
tined lead is then percutaneously implanted and con- 
nected to an external screener for a temporary one- to 
two-week stimulation period during which the patient 
completes a diary of defecation and a FIQoL ques- 
tionnaire. Patients responding favorably will be then 
submitted to a permanent implant of a subcutaneous 
electrostimulator. 

The exact mechanism of action of SNS remains 
unknown despite intensive researches. The original idea 
that it could work by improving anal sphincter func- 
tion has not been confirmed, although a sphincter 
contraction can be induced by SNS. This contraction 
has been demonstrated to be the result of a polysyn- 
aptic reflex rather than direct activation of the alpha 
motor neurons but, when present, is not sufficient to 
explain the restored continence. The improved anorec- 
tal sensation, instead, seems to play a major role in the 
control of continence. This mechanism needs an integer 
ascending neural pathway to the central nervous sys- 
tem (CNS) and therefore one of the contraindications 
for SNS is a complete spinal cord injury. The effects 
of SNS stimulation on the CNS have been investigated 
mostly in patients with UI. PET studies have demon- 
strated that SNS influences, via the spinal cord, brain 
areas involved in alertness and awareness leading to 
a reduced excitability of some areas of the cortex.” 
Several other mechanisms such as activation of the 
autonomic nerves and its effect on colorectal motility 
have been advocated.” Based on our current knowl- 
edge, it would appear that SNS involves the cooperation 
of several activated mechanisms in combination. 

Uncertainties concerning the true mechanism of 
action of SNS are inevitably reflected in its clinical indi- 
cations. Initially, SNS was indicated in cases of AI of 
mild severity, after failure of other minor procedures 
with the existence of integer neural pathways and target 
organs. Consequently, there was a long list of contra- 
indications to the procedure including congenital ano- 
rectal malformations, previous rectal surgery, prolapse, 
chronic diarrhea, irritable bowel disease, various neu- 
ropathies, partial spinal cord injury, ulcerative colitis, 
anal fistulas, pregnancy, and mental or physical inability 
to adhere to treatment. However, a progressive widen- 
ing of the indications has occurred after single positive 
case reports and the procedure itself has been extended 
favorably even to constipation in its different forms.** 

SNS may be also effective in cases of AI caused by 
EAS damage,” radiation, rectal prolapse,°' Crohn’s 
disease,” partial spinal lesions, and cauda equina 
lesions, some neurologic diseases (such as muscular 
dystrophy and systemic sclerosis), and even in cases 


of incontinence after rectal resection for cancer.° In 
patients with bowel dysfunction, SNS has also been 
shown to be successful in treating concurrent condi- 
tions such as UI or urinary retention. 

Although SNS has been introduced in coloproctol- 
ogy disorders only in 1995, there are already several 
reports on its long-term efficacy.°” Seventy to 85% 
of patients implanted with SNS still maintain their 
improvements at five to ten years.° 


Intraoperative 


The procedure has technically evolved very rapidly in 
the last ten years. The original technique in which a 
wide presacral incision was necessary to identify the 
sacral foramen for the electrode implant and suture it 
at the periostium under general anesthesia has been 
abandoned in favor of a percutaneous positioning of 
the electrode under fluoroscopy and local anesthesia. 
This makes the procedure simpler and allows patient’s 
cooperation in identifying adequate responses. The use 
of a monopolar percutaneous test for the nerve evalu- 
ation, using an easy displaceable electrode (Medtronic 
Interstim 3057-6SC), has been replaced by the quad- 
ripolar tined lead (Interstim® 3889-28 cm, Medtronic, 
Inc, Minneapolis, MN) that gives better performances 
and cannot be displaced accidentally. 

With the patient in prone position and under sterile 
conditions, a few skin landmarks are identified bilat- 
erally in order to facilitate the insertion of sheathed 
needles into S2, S3, or S4 foramina. S3 is the most pre- 
ferred because sacral nerves are very close to the ven- 
tral side of this foramen. It is medial to the upper edge 
of the greater sciatic notch and a fingerbreadth from 
the sacral spine. Correct insertion into S3 foramen is 
confirmed by needle electrostimulation via a portable 
stimulator, which determines a “bellows response” 
(contraction and relaxation of EAS and levator ani), 
and plantar flexion of the ipsilateral big toe; moreover, 
a sensory response is produced in the vagina/scrotum, 
perineum, and perianal region. On the other hand, with 
stimulation through S2 foramen a contraction of the 
perineal muscles and external rotation of the leg can 
be seen, while pulses through S4 foramen give a circu- 
lar contraction of the EAS but no toe flexion. Position 
of the needle is checked by anteroposterior and/or 
laterolateral fluoroscopy views of sacral area. When a 
good response is observed, the quadripolar tined lead 
is inserted using a Seldinger method and spontane- 
ously fixed within the sacral foramen after removal of 
the introducer. Electrode position is checked again by 
both electrostimulation and fluoroscopy. The electrode 
has to be tunneled subcutaneously, and connected to 
an extension directed to the external stimulator (Mod. 
3625, Medtronic, Inc) when a two-stage implant has 
been planned. The stimulator is programmed (pulse 


width: 210 us; frequency: 25 Hz; amplitude: from 1 
to 10 V) for a minimum test period of 7 to 14 days. 
The most common sensations felt by the patient are 
a tingling or tapping in the buttock, anus, down the 
leg, or in the vagina. The sensations could be different 
in location, type, and intensity depending on which of 
the four electrodes is activated as anode or cathode. 
Preferred electrode polarity is determined by consid- 
ering the lowest amplitude required to elicit sensation. 
The stimulator could be used as an anode, but with 
this configuration pain at the stimulator implanta- 
tion site is frequently referred by the patient. During 
this time, the patient collects a diary of normal bowel 
movements and micturition episodes, as well as epi- 
sodes of AI and UI. At the end of the test period, if 
clinical improvement is noted in at least 50% of AI 
episodes, a permanent implant of a definitive stimula- 
tor is planned. In some cases, more than one electrode 
can be placed for wider stimulation involving sacral 
nerves bilaterally. 

The size and performances of the implantable pulse 
generator (Interstim® II, 3058, Medtronic, Inc) have 
also been improved providing comfort especially in thin 
patients. Initially, the pulse generator was implanted 
in a subcutaneous pocket into the anterior abdominal 
quadrant. However, this was time consuming as it also 
necessitated changing the patient’s position and there- 
fore it is now recommended to place the implant in a 
pocket located in the gluteal area under local anesthe- 
sia. No significant adverse event has been reported fol- 
lowing the stimulator implant. All complications were 
curable; in case of an infection at the implant site it is 
possible to remove the device and then reimplant a new 
one after the infection had resolved. Modifications of 
the parameters are made using a telemetric program- 
mer; the surgeon can use a programmer to modify all 
the parameters of electrostimulation, while the patient 
uses another model of programmer only for modifica- 
tion of pulse amplitude (within a programmed range 
under the physician control), or to switch off the stimu- 
lator when required. Battery life is related to the set- 
tings and estimated ranging from six to eight years. 


Box 35-5 Master Surgeon's Box 


® Consider using fluoroscopy to aid in placing 
the stimulator electrodes into the S3 foramen 
bilaterally, which correspond to a horizontal 
line drawn parallel to the inferior margin of the 
sacroiliac joints bilaterally. 

® Nine centimeters measurement from the tip of 
the coccyx to the sacrum also correlates with the 
S3 foramen, which is often located 2 cm from 
the midline bilaterally. 
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ARTIFICIAL BOWEL 
SPHINCTER (ABS) 


The best indications for ABS are lesions of the anal 
sphincters inaccessible to local repair and not respon- 
sive to SNM. The ABS is suitable for well-motivated, 
selected patients with AI of more than one year and 
whose condition is regarded as an important personal, 
familial, or social handicap. 

The analysis of the recent studies on ABS demon- 
strated that this technique has a high rate of morbidity, 
surgical reoperations, and explants.°*’”° Complications 
leading to explantation included perioperative infec- 
tion, failure of wound healing, erosion of part of the 
device throughout the skin or the anal canal, late infec- 
tion, and mechanical malfunction of the device due to 
cuff or balloon rupture. Results from the multicenter 
cohort study conducted under US Food and Drug 
Administration supervision showed an 85% functional 
success rate in patients who retained their ABS. Of 
112 patients included in the trial, 46% required revision 
operation because of infection, and 37% required com- 
plete explantation.”° Parker et al.” from the University 
of Minnesota reported an overall success rate of 60% 
in the group of patients who received implants between 
1989 and 1992 (n = 10; mean follow-up, 91 months) 
and an overall success rate of 49% in the group who 
received implants between 1995 and 2001 (n= 37; mean 
follow-up 39 months). Patients who had a successful 
implant achieved a 100% functional success rate at 
two years. Baeten and coworkers reported a prospective 
single-center study including 34 patients with persist- 
ing or recurrent end-stage AI between 1997 and 2006.” 
Most patients had large (>33% of circumference) anal 
sphincter defects. One patient had a rectum perforation 
during the initial surgery, and placement of the ABS 
was abandoned. Thirteen patients (39%) complained of 
obstructed defecation after implant and in 12 patients 
this was treated conservatively. Seven patients (21.2%) 
had an infection of the system, which led to explanta- 
tion. Carmona et al.® reported their experience on 17 
consecutive patients (14 females; median age 46 years) 
who underwent sphincter implantation. The mean fol- 
low-up was 68 months. Morbidity occurred in 100% of 
patients and 65% of cases required at least one reopera- 
tion. There was a significant improvement in QoL in all 
postoperative controls (P< .05). 

Obstructed defecation and colonic slow transit 
constipation are frequent after ABS and may inter- 
fere with the functional outcome of the device. Gallas 
et al.’ evaluated the functional outcome of ABS in a 
cohort of 44 (31 females; mean age, 50 years) patients 
with severe AI. At follow-up, 25 patients complained 
of constipation and 18 patients were still incontinent. 
Chronic rectal fecal impaction resulted in an overflow 
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pseudoincontinence. Daily rectal enemas were effec- 
tive in emptying the rectal ampulla and preventing 
incontinence, but the compliance to treatment was 
very poor, resulting in eight colostomies. 

In conclusion, despite many attempts to improve 
ABS as treatment for AI, these devices have been asso- 
ciated with high complications and explantation rates. 
However, ABS may be considered an effective treatment 
option for severe AI in young and motivated patients, 
when all the other options had failed and the ABS 
remains the only alternative to a definitive colostomy. 


Intraoperative 


The current device used for AI consists of three silas- 
tic components: the occlusive cuff in different models 
with respect to length (8-14 cm) and height (2.0 or 
2.9 cm), a control pump with a septum, and a pres- 
sure-regulating balloon with available pressures rang- 
ing between 80 and 120 cm H,O in 10 cm gradations. 
The occlusive cuff is implanted around the anus and is 
connected by silastic tubing to the control pump placed 
in labium majora of females. The control pump is also 
connected to the pressure-regulating balloon implanted 
in the space of Retzius. When activated, the cuff is dis- 
tended and the anus is occluded. The pressure-regulat- 
ing balloon maintains the cuff pressure. To defecate, the 
patient compresses the control pump several times, and 
the fluid is displaced out of the cuff and into the regulat- 
ing balloon (Figure 35-10). The ABS is placed with the 
patient under general anesthesia in the lithotomy posi- 
tion after having undergone a mechanical and antibiotic 
bowel preparation and rectal irrigation with Betadine 
solution. Through either an anterior perianal incision or 
bilateral perianal incisions, blunt dissection is used to 
create the circumferential tunnel around the anal canal 
several centimeters deep in the ischiorectal fossa. The 
occlusive cuff is appropriately sized and placed with 
the connection tubing on the same side as the patient’s 
dominant hand. A suprapubic incision is made and 
the pressure-regulating balloon placed in the space of 
Retzius. Blunt dissection creates a dependent pouch in 
the labia into which the control pump is placed. The 
tubes are connected but the device is left deactivated 
for the first six to eight weeks postoperatively. Two 
months of deactivation are desirable after implantation 
to ensure tissue integration of the device. The system 
can then be activated simply by firmly squeezing the 
pump, a procedure not requiring anesthesia and that 
can be performed during an office visit. Deactivation of 
the cuff in the open position is also necessary for trans- 
anal endoscopic procedures in order to avoid any tear or 
damage to the cuff during the passage of the endoscope. 

Postoperative clinical evaluation checks the proper 
positioning of the control pump and its accessibility, the 
efficacy of anal closure by digital rectal examination, 
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FIGURE 35-10 Artificial bowel sphincter device. 


and the quality of anal opening after manipulation of 
the pump by the patient. It is important during the first 
postoperative months to detect any migration of the 
cuff. If it is too close to the anal margin, there is risk 
of skin damage and erosion, leading to contamination 
of the material and explants. Postimplantation moni- 
toring is also possible with x-rays as the ABS contains 
radio-opaque fluid, EAUS, and anal manometry to 
determine basal pressure with ABS closed or opened. 


BULKING AGENTS 


Injection of bulking agents in the intersphincteric space 
has been used for the treatment of minor AI due to a 
trauma to the IAS. In broad terms, an agent should 
be biocompatible, nonmigratory, nonallergenic, non- 
immunogenic, noncarcinogenic, easy to inject, and 
able to produce durable results. Different agents have 
been used: polytetrafluroethylene paste (Teflon PTFE), 
autologous fat, glutaraldehyde cross-linked (GAX) col- 
lagen, silicone-based biomaterials (Macroplastique— 
PTQ), calcium hydroxylapatite, dextranomer/ 
hyaluronic acid copolymer (Deflux), carbon-coated 
microbeads (Durasphere), cross-linked porcine der- 
mal collagen (Permacol), polyacrylamide hydrogel 
(Bulkamid), and ethylene vinyl alcohol copolymers. 


To date no significant differences in functional results 
have been found comparing different bulking agents.’”*” 

The results of the early published papers were very 
satisfactory with a subjective improvement in almost 
all patients in the short time period,” while Maeda 
et al.” reported unsatisfactory results in six patients 
treated with silicone biomaterial (PTQ, Uroplasty 
BV, Geleen) followed-up at 61 months. Altomare et 
al.” found an increasing of the anal pressure but no 
improvement in the QoL of 33 unselected patients 
who underwent anal submucosal injections with car- 
bon-coated microbeads (Durasphere). Ganio et al.” 
treated a group of ten patients using calcium hydrox- 
ylapatite ceramic microsphere and reported 80% with 
marked improvement with a significant reduction in 
AI. A systematic review on the use of injectable bulk- 
ing agents for AI by Luo et al.”8 confirmed the safety of 
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this treatment but failed to demonstrate clear evidence 
for its effectiveness in managing passive AI. 


Intraoperative 


The treatment can be performed as an outpatient case 
using local anesthesia. Antibiotic prophylaxis (cipro- 
floxacin and metronidazole) is mandatory. The bulk- 
ing agent is injected by inserting the needle in the skin 
2.5 cm from the anal margin and pushed forward to 
reach the intersphincteric space above the dentate line, 
while being checked by a finger in the anal canal. The 
injection must be slow, allowing for the perception of 
the formation of a small, elastic ball in the anal canal. 
Three to four injections in the different quadrants of 
the anal circumference are necessary to tighten the 
anal canal (Figure 35-11). The number of injections 


FIGURE 35-11 Bulking agent injection in the submucosal/intersphincteric space. 
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and the volume of the bulking agent can vary from 
case to case depending on the size and location of the 
sphincter defect. 


RADIO FREQUENCY 


RF energy delivery (Secca procedure) has been used 
for many years particularly for the treatment of gas- 
troesophageal reflux but also in orthopedics (laxity of 
joint capsule) and urology (benign prostatic hyper- 
plasia). The heat released by the RF energy can cause 
anatomical modification of the anal canal. The result 
of the treatment is a very rapid contraction of the col- 
lagenous tissue followed by wound healing. The conse- 
quent tightening of the anal canal may give satisfactory 
functional results. 

To date, few papers about safety and feasibility of 
RF have been published.'*’? Whereas some studies 
confirmed the good short-term functional results, oth- 
ers have reported controversial results. Felt-Bersma et 
al.” treated 11 patients. In six of them there was an 
improvement in AI score from 18.3 to 11.5 (P = .03) 
but without any modification of the values of anal 
manometry and rectal compliance. Takahashi-Monroy 
et al.!8 found a significant and sustained improvement 
in AI symptoms and QoL in 19 patients treated and 
followed for up to five years. A prospective study by 
Lefebure et al.® confirmed the safety of the proce- 
dure but failed to demonstrate a considerable func- 
tional result because most patients still complained of 
moderate AI after treatment and did not improve their 
QoL. Kim et al.’ did not find any advantages in eight 
patients after Secca procedure and reported some com- 
plications such as anoderm ulcerations, anal bleeding, 
anal pain, and anal discharge. Although Secca does not 
preclude any further invasive treatments, scarring of 
the anal canal may render surgical procedures techni- 
cally difficult. 


Intraoperative 


The Secca device is comprised of an anoscopic bar- 
rel with four nickel—titanium curved needle elec- 
trodes (22 gauge, 6 mm in length; Curon Medical). 
Thermocouples are present at the base and within the 
tip of each needle to monitor tissue and mucosal tem- 
perature at any time during RF delivery. On deploy- 
ment, there is a reduction in electrical impedance, 
indicating the proper contact of the electrode with the 
submucosal layer. The treatment can be easily and safely 
performed as an outpatient procedure. Antibiotic pro- 
phylaxis (ciprofloxacin and metronidazole) is advisable 
and there is no need for bowel preparation. Patients 
can be positioned in the lithotomy position and local 
anesthesia is administered. After digital examination 


FIGURE 35-12 Secca device comprises an anoscopic bar- 
rel with four nickel-titanium curved needle electrodes. 


and anoscopy, the device is positioned under direct 
visualization of the anal canal. The penetration of the 
needles starts 1 cm below the dentate line. A series of 
three or four similar procedures are performed proxi- 
mally until 15 mm from the dentate line for a total of 
16 to 20 lesion sets (Figures 35-12 and 35-13). When 
the needles are deployed in the tissue, the generator 
delivers RF energy to any needle for 90 seconds at a 
preselected temperature of 85°C. A continuous deliv- 
ering of chilled water (45°C) to the base of each needle 
avoids a possible thermal lesion of the mucosa. 


FUTURE TREATMENT 


Sphincter dysfunction is a multifactorial process. 
It is likely that sphincter muscles are prone to simi- 
lar degenerative processes as other muscles. Several 
aspects of sphincter dysfunction may represent targets 
for regenerative therapy. Three main strategies can be 
combined: restoring the sphincter itself, restoring pel- 
vic floor support, and restoring sphincter innervations. 
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FIGURE 35-13 A series of four similar procedures are performed proximally until 15 mm from the dentate line for a 


total of 16 to 20 lesion sets. 


In the United States, studies are underway for devel- 
opment of synthetic anal slings designed to follow the 
path of the puborectalis muscle. These devices are cur- 
rently considered experimental. 

The concept of stem cell therapy and tissue engi- 
neering is another promising approach in order to 
replace, repair, or enhance the biological functions 
of a damaged sphincter by injection of new cells. Cell 
transplantation for pelvic reconstructive procedures 
is under development. Tissue engineering using mus- 
cle progenitor cells or embryonic stem cells holds 
great promises for reconstructive surgery and is pres- 
ently a hot area of active research. Recent insights 
in stem cell biology and biomaterials enable us to 
achieve in vitro organized three-dimensional cell cul- 
tures close to natural tissues. In that context, natural 
biopolymers such as collagen and fibrin are among 
the best candidates for such cellular constructs. 
Stem cells have recently been employed to engineer 
new functional urogynecologic structures in animal 
models. Frudinger et al. performed injection of 
autologous myoblast cells cultured from a pectoralis 


muscle biopsy into the EAS of ten women suffer- 
ing from AI due to obstetric anal sphincter injury 
using direct ultrasound guidance. At 12 months 
the Wexner incontinence score had decreased by a 
mean of 13.7 U and overall QoL scores improved 
by a median of 30 points but anal squeeze pressures 
remained unchanged. 

The second strategic approach for regenerative 
therapies of sphincter dysfunction will target restoring 
pelvic floor support. Synthetic or biological prosthe- 
ses are developed as “meshes” of various shapes and 
surgically implanted to restore anatomically the integ- 
rity of the pelvic floor. Enriching this prosthesis with 
progenitor cells will allow inserting potentially “active” 
meshes, which will give enhanced tolerability and elas- 
ticity to the tissues. This extension of the technique 
of extracellular matrices as three-dimensional prosthe- 
sis will help to restore not only the anatomy but also, 
more importantly, the function of the pelvic floor. 

Finally, in order to restore a properly functional 
sphincter, peripheral nerve regeneration by cellular 
therapy has been developed. Coinjection of myogenic 
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and neurogenic progenitor’s cells in the urethra has 
been reported. Transplanting neurogenic stem cells not 
only will allow regeneration of damaged axons but will 
also promote regeneration of a functional sphincter.*? 
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Fistula Repair 


Steven Arrowsmith 


Obstetric fistula (OF), although virtually eradicated 
from the developed world, has a number of unique 
features that make this topic worthy of the attention 
of practitioners of pelvic surgery anywhere. A discus- 
sion of the steps of repair of OF is useful to all pelvic 
surgeons because of the relative difficulty of repair of 
OF compared with other types of vesicovaginal fistula 
(VVF). The etiology of OF is wide-field ischemia.! OF 
injuries tend to be much larger, with more tenuous 
vascular supply, and located in physiologically more 
important anatomic areas when compared with fistu- 
lae seen in wealthy countries.” Therefore, if one can 
appreciate the basic principles of OF repair, all will 
apply to the much simpler problem of postopera- 
tive VVF as seen in the West. The techniques of OF 
repair also are well employed in the challenging area 
of postirradiation fistulae, which share some features 


Box 36-1 Master Surgeon's Corner 


® Fistulas in the developed world more commonly 
present as posthysterectomy vesicovaginal 
fistulas. The usual location of the fistula after 
hysterectomy is in the supratrigonal region of 
the bladder. 

® Retrograde filling the bladder with indigo 
carmine- or methylene blue—dyed sterile 
solution can help confirm fistula location. 

® Use of stay sutures placed away from the fistula 
and dilation of the fistula with insertion of a 
pediatric Foley catheter can aid in dissection. 


with OF. Figures 36-1 and 36-2 demonstrate longitu- 
dinal and vaginal views of large circumferential VVFs 
that demonstrate some of the complexity of these 
types of fistula. 


REPAIR OF THE 
OBSTETRIC FISTULA 


Generalized material on the generic approach to OF 
has been published in symposia? and surgical manuals.* 


Preparation/Timing 


By tradition, many surgeons impose a mandatory 
waiting period between injury and attempted repair. 
However, these beliefs are not supported with ran- 
domized, prospective data. Subjectively, most practi- 
tioners of OF repair would base a decision of timing of 
surgery on the condition of the patient and the appear- 
ance of the tissues at clinical examination. As would 
be the case with any major pelvic reconstruction, the 
patient should be assessed for nutritional status and 
general medical fitness for surgery. It is quite common 
in OF to see patients present for care in an advanced 
state of malnutrition. These patients can require long 
periods of rehabilitation prior to the safe performance 
of fistula repair. Since OF results most commonly 
from regional ischemia, it is also not uncommon to 
encounter patients for whom the process of sloughing 
of necrotic tissue is not yet complete. In these cases, 
fistula repair should not be attempted until necrotic 
tissue is not present. 
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FIGURE 36-1 Longitudinal view of circumferential fistula. 


Approach 


Ideally, a fistula surgeon should be comfortable with 
either the vaginal or the abdominal approaches. There 
are specific indications where either could be strongly 
preferred. However, as a routine choice, it is clear that 
the vaginal approach has significant advantages over 
the abdominal one. Many fistulae either are located 
at the bladder neck or involve the urethra. In these 
cases, an abdominal approach simply will not allow 
exposure of the defect. If the vagina has been signifi- 
cantly reduced in caliber through ischemia, a vaginal 
flap can restore normal sexual function to the patient. 
There is little doubt that a vaginal repair is less mor- 
bid, especially in the low-resource settings of hospitals 
in the developing world, than opening the abdomen. 
There are specific indications for abdominal repair. 
Ureterovaginal fistulae require abdominal reimplan- 
tation unless the orifice is lying just outside the blad- 
der and can be successfully mobilized enough to 
allow reimplantation from below. Some very high fis- 
tulae, especially in cases with a closed vagina, can be 
technically easier to approach from above. However, 
it is quite possible to repair even uterovesical fistula 
from a vaginal approach. One fairly common sce- 
nario is women with OF and a large ventral hernia 


Pubic 
symphysis 


Bladder 


SS Urethra 
> 
N \ 


ZA Circumferential 
Ss fistula 
se 

/ ’ Vagina 


Cervix 


from a disastrous cesarean section. In these cases, an 
abdominal approach can address both issues via a 
single incision. 

All of this being said, the vaginal approach is the 
gold standard for OF repair, and will be presented 
here exclusively. The times when abdominal repair is 
mandated are few. 


Positioning and Exposure 


If OF repair can be done routinely by a vaginal approach, 
it is not always easy to do so, and extra care must be 
taken to allow maximum exposure. The challenge is to 
be able to see the entire anterior vaginal wall. The result 
is a modification of the lithotomy position. Seen for the 
first time, the position seems extreme (Figure 36-3). 
Taking care to pad the legs adequately, the patient is 
positioned with her buttocks off the end of the operat- 
ing table. This position appears inherently unhealthy, as 
the hips extend in an exaggerated fashion at the lower 
lumbar spine. Then the table is placed in a 30° to 45° 
head-down/Trendelenburg position. As the head of the 
table is lowered to this extent, the exaggerated extension 
of the lower spine resolves and the buttocks rest on the 
padding at the end of the table. In some patients, there 
can be problems with the patient sliding toward the 


FIGURE 36-2 Large circumferential vesicovaginal fistula. A. 


of circumferential fistula. 


lowered end of the table as the case progresses. If they 
are available, shoulder supports placed on the side rails 
of the operating table can prevent this distracting issue. 

Since fistula repair is most commonly performed 
under spinal anesthesia, new fistula surgeons often 


FIGURE 36-3 Exaggerated lithotomy position. 
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Vaginal view with metal dilator in urethra. B. Vaginal view 


react with dismay to this patient position for fear of 
inadvertently inducing a high spinal. However, allow- 
ing adequate time between placement of the spinal 
and positioning of the patient minimizes this risk. 

After draping the patient, there are a few remaining 
maneuvers that can be employed to improve exposure. 
Whenever possible, an Auvard vaginal speculum is 
placed. Not infrequently, the degree of loss of vaginal 
length can preclude the use of an Auvard, and in these 
cases, the surgeon is left with the awkward prospect of 
having an assistant place a smaller Sims speculum and 
pull downward on it throughout the repair. In most 
cases, labial sutures can help with lateral exposure. 
Most any suture material can be used for labial retrac- 
tion provided it is 3-0 or larger in caliber. Sutures are 
ideally placed between the skin of the perineum and 
the labia minora at the 10- and 2-o0’clock positions. A 
metal female urethral catheter (such as the Walther) 
can be placed in the urethra to distract the anterior 
vagina down into view (Figure 36-4). 

One point of variance in technique involves the use 
of incisions for exposure. For some OF surgeons, deep 
lateral incisions to release scarring are a routine part of 
nearly every repair. There are certainly OF cases where 
the degree of scarring is so severe that there is no other 
option for exposure of the fistula but to make long, 
deep cuts on either lateral vaginal wall. The long-term 
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FIGURE 36-4 Fistula exposed, with probe. 


effects of the use of incisions for exposure in fistula 
repair have not been studied. 

Very small and high fistulas can present special dif- 
ficulty in exposure. In these cases a pediatric Foley 
catheter (8F) or a Fogarty vascular catheter can be 
inserted from the vagina into the bladder via the fis- 
tula. Then the catheter balloon is inflated and the cath- 
eter can be used as a retractor to pull the fistula into 
view during the initial dissection. It is also possible 
to place stay sutures in the vaginal edges of the fistula 
to allow the defect to be exposed. 

In larger OF lesions, the bladder will often pro- 
lapse through the fistula defect and out into the vagina 
(Figure 36-5). This differs from a cystocele in that it is 
the inner mucosal rather than the outer surface of the 
bladder that presents itself to the surgeon. This may be 
a positive prognostic sign, since prolapse of the blad- 
der infers that there is plenty of bladder tissue that has 
survived the ischemic injury. But prolapse of the blad- 
der through the fistula makes it very difficult to see the 
edges of the fistula. This situation is simply remedied 
by placing one or two 4 x 4 surgical sponges into the 
bladder via the fistula. Obviously, the sponges must be 
removed once closure of the fistula begins. 

One unique aspect of repair is that the ureteric 
orifices are often readily visible after exposure of the 
fistula. Much of the early dissection and subsequent 
closure of OF is undertaken in anatomic regions where 
the ureters may course. Therefore, ureteral injury is 
a constant concern. Most OF surgeons would make 
some attempt to catheterize the orifices before begin- 
ning dissection (Figure 36-6). The catheter can then act 
as a guide to the location of the ureter, and, in the case 
of inadvertent injury, can facilitate repair of a damaged 
ureter. Ureteral catheters (usually 5F) can be inserted 
into the orifice holding the catheter with a right-angled 
clamp or a curved forceps. It is not recommended to 
insert metal probes into the ureter, as this can cause 


FIGURE 36-5 “Difficult” OF: massive loss of vaginal tis- 
sue, small bladder prolapse, and rectovaginal fistula. 


RE 36-6 Placement of ureteral catheters. 


damage. Finding the ureters can be a challenge, since 
the ischemic damage induced during obstructed labor 
distorts the local anatomy. Normally we depend on 
symmetry in finding paired structures like the ureter, 
but all symmetry can be lost in these patients. The ori- 
fice may lie directly on the fistula edge, outside the 
bladder altogether, or buried in inflammatory tissue. 
The key skill in finding the orifices is simply having 
the patience to hold still and watch for a jet of urine. 
Vital dyes such as methylene blue may be given intra- 
venously. Generally, this is not particularly helpful. 
Increasing intravenous fluids can help to increase the 
urine output and therefore the chance of seeing the 
ureteral “jet.” Fistula patients tend to self-limit fluid 
intake to reduce their incontinence and often arrive in 
the operating room volume depleted. Diuretics may be 
given after fluid resuscitation. However, the diuresis 
induced often lasts much longer than the period nec- 
essary to locate the ureters, and the resulting flood of 
urine can be frustrating during subsequent dissection 
and closure of the fistula. 

Once inserted in the ureter, the catheters are 
advanced about 20 cm up to the kidney. A small 
hemostat is inserted into the bladder via the urethra, 
and the proximal end of the catheter is drawn up and 
out of the patient via the urethra. This usually ensures 
that the catheter does not interfere with the subsequent 
fistula closure. Unless the orifice is lying within the 
line of fistula closure, the catheter should be removed 
at the end of the repair. 

Traditionally, many OF surgeons have begun the 
repair by infiltrating the edges of the fistula with an 
agent like epinephrine (although a wide variety of 
agents from oxytocin to plain normal saline have also 
been used). The rationale for this step is twofold, in 
that it is hoped that this injection will reduce blood 
loss, and the bulking of the tissues may accentuate tis- 
sue planes for dissection. The evidence for the hemo- 
static value of this practice is mixed. Certainly anyone 
performing OF repair in resource-poor settings should 
not feel any fear about omitting this step. 


Instruments 


No “standard” set of OF instruments exists. The tenets 
of OF repair include the ability to dissect and sew in 
very tight places and with poor visibility. While techni- 
cally challenging, OF repair is decidedly “low-tech.” 
If available, small heavily curved dissecting scissors 
such as Jorgensen or Thorek scissors can be helpful 
during the more awkward moments in dissection. But 
a basic set of dissecting scissors, forceps, hemostats, 
and Allis clamps is the mainstay of OF repair. For dif- 
ficult cases, retractors such as Heaney retractors or a 
selection of Sims retractors can be of benefit. Access to 
longer instruments can be helpful in very high fistulae. 
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FIGURE 36-7 Posterior and anterior incisions around 
fistula. 


Needle holders and scalpel blades vary widely among 
OF surgeons. Obviously in difficult OF repairs, the 
main point is that the surgeon should feel comfortable 
with instruments at hand. 


Steps for OF Repair 


OF repair begins with an incision (Figure 36-7). If 
one thinks of the fistula defect as a clockface, then the 
incision begins at the 9-o’clock position and travels 
along the lower lip of the fistula across to 3 o’clock. 
Then this incision is carried horizontally on either 
side out to the lateral wall of the vagina. This incision 
defines the posterior portion of the dissection, the area 
where the vaginal mucosa is freed from the base of 
the bladder. This flap is developed carefully in the 5- 
and 7-o’clock positions, as this would be the expected 
position of the distal ureters as they course toward the 
ureteral orifices (Figure 36-8). This anatomic region is 
also home to the major vascular pedicle of the blad- 
der, and therefore it is prudent to direct the dissection 
along the inner surface of the vagina rather than into 
this potentially dangerous region. In difficult fistula 
repair, tissue mobility is a must, so it is a good prac- 
tice to do a fairly complete posterior dissection, even 
on relatively small fistula defects. Blunt dissection can 
be used very successfully in this area, and it may be 
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FIGURE 36-8 Vaginal flap development. 


possible to palpate the endocervix. Few women with 
OF have a normal-appearing cervix, and often there 
will be no visible cervical remnant, as if the woman 
had undergone a hysterectomy. Yet, as this posterior 
vaginal flap is developed, it is generally possible to pal- 
pate the remnant of the cervix internally, even when 
nothing is visible per vagina. Once this posterior por- 
tion of the vagina has been completely freed from the 
bladder base, the anterior dissection is next. 

The remaining anterior vaginal tissue is dissected 
from the bladder and urethra in much the same way. 
The incision around the circumference of the fistula 
defect is completed from 3 o’clock back around to 
9 o’clock. Classically, the anterior vagina is dissected 
in two halves, with a midline mucosal incision extend- 
ing from the 12-o0’clock position on the defect up to 
the vesicourethral junction. The most awkward phase 
of the dissection of the vagina from the bladder is 
during the initial mobilization of the two halves of 
the anterior vagina. The tip of the flap on one side is 
gently grasped just where the midline vaginal incision 
meets the circumferential incision at 12 o’clock. This 
flap is gently freed back. Because of the fixation of 
tissue in this area beneath the pubic arch, the surgeon 
trying to develop the three-dimensional dissection 
plane will point the dissecting scissors directly back 
toward his or her own face. The tissue quality in this 
region can be quite tenuous, and this dissection must 
be carried out gently and accurately. It is this portion 


of OF repair where heavily curved scissors can be 
very useful. A few cuts with the tips of the scissors 
directed back toward the surgeon can free the most 
troublesome of the dense bony attachments, and soon 
the remaining flap development is easily done. Once 
one half of the anterior vagina has been completely 
freed from the bladder and urethra, the flap can be 
retracted and held out of the surgical field with a stay 
suture from the tip of the flap to the skin of the labia 
majora. The identical steps are taken to free the con- 
tralateral anterior vaginal flap. 

This generic approach to dissection can be applied 
to most any VVF. Some OF surgeons would argue 
against such extensive dissection, especially for a small 
fistula. However, unless the surgeon is quite experi- 
enced, it is probably safer to err on the side of “too 
much” dissection rather than “too little.” These steps 
of dissection leave the bladder exposed, from the blad- 
der base back near the cervix all the way up to the 
urethra. When dissection has been done well, the edges 
of the bladder defect tend to fall together with no ten- 
sion whatever. 

There are common fistula variants that require some 
modification to this dissection scheme. Pinpoint fis- 
tulae, especially those near the bladder base, can be 
easily managed with a cruciate incision, with horizon- 
tal and vertical limbs intersecting at the fistula defect. 
Mobilizing the vagina for 2 to 3 cm in all directions 
is generally all that is necessary. Multiple fistulae can 
often be joined together into a single defect, which is 
then dissected as a single, larger opening. Urethral fis- 
tulae require much more careful and limited dissec- 
tion to avoid damaging anatomic structures involved 
in continence. Heavily scarred fistulae are difficult to 
dissect no matter what their anatomic location. One 
special situation in terms of dissection is the fistula 
sometimes known as the lungu fistula (lungu is a Hausa 
word for “around the corner”). These fistulae are lat- 
eral defects where the lateral border of the fistula is 
densely adhered to the pubic arch. Although it may 
be tempting to repair the fistula without dealing with 
the attachment to bone, this approach will surely fail. 
The problem is being able to properly visualize the 
correct dissection plane between the bladder and the 
periosteum of the pubic arch. There is a maneuver 
that can be quite helpful in this setting. Rather than 
attacking the problem just at the point of scarring, it 
can be helpful to try to perforate the endopelvic fascia 
about 1 cm above and below the fistula. Using these 
perforations as portals of entry into the space lateral 
to the bladder, blunt finger dissection can be used to 
free all but the strongest scar between the bladder and 
the arch. The surgeon can then place an index finger 
above and middle finger below the fistula and retract 
the bladder tissue medially, allowing the final bridge of 
scar to be divided safely. 


® Wide dissection is necessary to achieve a 
tension-free repair. 

@ Fine-gauge delayed absorbable suture should 
be used. 

® The fistula must be confirmed “watertight” 
intraoperatively to achieve successful closure. 


If there is difficulty in bringing the fistula edges 
together for closure, the dissection is inadequate and 
needs to be extended. Some OF surgeons feel that it is 
absolutely vital to trim the edges of the defect back to 
healthy bladder tissue, while others do not remove any 
tissue. Some employ interrupted sutures exclusively, 
while others prefer a running stitch. Some surgeons 
obsess on folding all of the bladder mucosa inside the 
bladder, while others insist on everting the mucosa 
so that mucosa-to-mucosa closure can be visually 
confirmed. Some surgeons insist on a two- or three- 
layer closure; others are content with a single layer. 
Likewise, there are divergent opinions about suture 
material: 0 versus 2-0 versus 3-0 versus 4-0, braided 
versus monofilament, and swedged-on versus hand- 
threaded. Figure 36-9 shows closure of the fistula using 
interrupted monofilament 2-0 delayed absorbable 
suture in a single layer. 


FIGURE 36-9 Fistula closure. 
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It seems apparent from the urologic literature that 
all common absorbable suture materials are roughly 
equal in their efficacy for bladder wound closure. If 
any one of the above-listed tenets were truly superior, 
it would seem that centers employing these techniques 
would boast superior closure rates. So, in terms of 
basic principles, we are left with the facts that suture 
for repair of the bladder must be absorbable, that clo- 
sure should be watertight but not so tight as to chal- 
lenge the viability of the bladder tissue, and that the 
surgeon must be ready to adapt his or her techniques 
to the myriad possible scenarios that OF repair seems 
to present. 

After closure, an indwelling catheter is inserted. Here 
again, opinions range across a wide variety of clinical 
products and practices. Some OF surgeons prefer solid 
silicone catheters, while others feel these to be too stiff 
and prefer silicone-coated latex catheters. Some insist 
on the catheter being small (12—-14F), while others 
worry about catheter blockage from blood or mucous 
and prefer larger-bore catheters (20—24F). Many sur- 
geons working in fistula-endemic areas are happy to 
have a catheter of any kind to use. Some worry that a 
balloon at the end of a Foley catheter might lie directly 
on the fistula closure and somehow compromise it. So, 
these surgeons prefer to sew the catheter into place 
(some preferring to sew the catheter to the clitoris!). 
Others pay no attention to the presence, absence, or 
size of the catheter balloon. Some surgeons employ 
exotic schemes of taping the Foley in a particular way 
to the thigh or lower abdomen. Others do not tape that 
catheter at all. Some surgeons insist on “open drain- 
age” systems, where the catheter simply lies in an open 
basis between the patient’s thighs. In this scheme, it is 
argued that the patient is then brought into the pro- 
cess of her own postoperative care, having to watch the 
degree of output carefully, and poised to notice imme- 
diately if the flow stops. Others use the more stan- 
dard closed drainage technique, feeling that the risk of 
infection would be lower. 

Once the choice of catheter is made and the tube is 
inserted, the watertightness of the suture line is con- 
firmed by a “dye test.” Saline mixed with a vital dye 
(usually methylene blue or indigo carmine) is instilled 
into the bladder as the surgeon carefully watches the 
suture line at the fistula for any evidence of a leak. 
Even here there are two camps on how the dye test 
should be performed. Some prefer using a 60 cm? 
syringe to push the dye into the bladder, while oth- 
ers worry about putting strain on the closure, prefer- 
ring to pour the dye into the bladder under gravity 
drainage (a 60 cm? syringe with the plunger removed 
serves nicely as a funnel for this purpose). Since it 
is possible for dye to leak around the catheter, it is 
prudent to gently cover the urethral meatus with a 
sponge during this maneuver. If a leak is seen, it must 
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FIGURE 36-10 Closure of vaginal epithelium. 


be closed. If a single suture does not stop the leak, 
it is often most prudent to remove all of the bladder 
sutures and redo the repair. Unless the surgeon has 
been driven to concede defeat and label the fistula 
as uncloseable, the repair cannot be terminated while 
the dye test remains positive. Vaginal closure is then 
completed following the same lines as the initial inci- 
sions (Figure 36-10). Many OF surgeons would use 
larger caliber absorbable suture than for the bladder 
closure. Some use permanent suture material such 
as nylon, believing that the necessity to go back and 
remove the sutures provides a good opportunity to 
inspect the integrity of the closure before the patient 
is discharged. 

When speaking with OF surgeons, it is not uncom- 
mon to hear the phrase “no two fistula repairs are 
ever alike.” Indeed, the variability of pathology and 
of the surgical techniques required to deal with the 
pathology is the main reason why OF repair is consid- 
ered so difficult. One subtype of fistula that deserves 
special mention in terms of technique required, tech- 
nical difficulty, and poor prognosis is the circumfer- 
ential fistula. 


CIRCUMFERENTIAL FISTULA 


Circumferential fistulae are those in which the site 
of tissue loss from obstructed labor is the junction 
between the bladder and urethra. These two anatomic 


structures essentially become “disattached” from one 
another so that there is a gap, sometimes quite a large 
gap, between the two. The periosteum of the symphy- 
sis pubis can lie bare, covered with only a thin layer 
of urothelium. Exposure and access can be a problem 
in the repair of these particular fistulae, as all of the 
action can be tucked far up and behind the symphy- 
sis. If there is significant scar present, this constel- 
lation of features can present tremendous technical 
challenges in trying to close the fistula in a water- 
tight fashion. 

Beyond the technical difficulties, however, is the 
issue of physiology. Women with circumferential 
defects often remain incontinent after surgery, even 
after successful closure of the fistula defect. Whatever 
neural pathways that existed between the bladder and 
urethra have been severed. 

The diagnosis of circumferential fistula is purely 
clinical, and as is true among most fistula types, cir- 
cumferential VVFs exist in a wide spectrum of severity. 
If the examiner is able to see or palpate a blind-ending 
proximal urethra, a gap of 5 cm within which the pubic 
bones are easily palpable, and then a small opening 
into a bladder that seems oddly floating up in a cepha- 
lad direction, the diagnosis is easy to make. But other 
cases are much more subtle, and sometimes the situ- 
ation is not fully appreciated until the patient is fully 
positioned and prepped for repair. In order to qual- 
ify as a “full” circumferential defect, the connection 
between the bladder and urethra must be completely 
severed. In many cases, a thin connection persists at 
the 12-ọ°clock position, a last link between the blad- 
der and urethra. These cases would generally be called 
“partial” circumferential lesions. 

As is the case with most all fistula types and repair 
techniques, it is very difficult to draw or photograph 
this type of vaginal surgery in a way that is truly rep- 
resentative. Often, the best portal of entry into the 
bladder is through the fistula itself as this is where the 
bladder neck used to be. 

The edges of the urethra and bladder are developed 
and freshened, and a vesicourethral anastomosis is 
carried out (Figure 36-11). While this looks wonderful 
in the illustration, exposure and access can be quite 
challenging with this technique. 

If the defect is a partial one, or if the fistula is 
completely circumferential, but with a minimal gap 
between the bladder and urethra, then the more clas- 
sical approach to repair can also be appropriate. The 
edges of the defect are simply closed just as one would 
with any juxtaurethral defect. In this case, the line of 
sutures would extend along the vesicourethral junc- 
tion, but would not encompass the most anterior 
portion of the junction, which presumably is still ana- 
tomically intact. Since the closure involves delicate 
and friable urethral sutures on the distal side, the use 


FIGURE 36-11 Vesicourethral reanastomosis. 


of “buttress” sutures is employed (Figure 36-12). This 
tactic makes use of strong, intact tissue near the blad- 
der neck, which is drawn up to the periosteum of the 
pubic arch. The concept is that these sutures, which 
are separate from those closing the defect, will relieve 
the fistula closure of tension. The best we can do for 
an illustration of this technique is one from a standard 
VVF repair rather than a circumferential one. The 
drawing shows a healthy “bite” of tissue taken lateral 
to the fistula closure. In the longitudinal view, this 
stitch can be seen to be carried up into the bone of the 
pubic arch (Figure 36-12, inset). This suture becomes 
the local support for the bladder closure rather than 
the line of stitches closing the fistula itself. In the case 
of a circumferential fistula, the defect would be more 
superior, and this buttressing stitch would be taken 
from healthy bladder tissue below and lateral to the 
closure. Given the location of injury, we can only 
expect that the voiding dysfunction after repair of cir- 
cumferential fistulas is extremely complex, and prob- 
ably not static. 

Reconstruction of the urethra is technically very 
difficult in patients with OF since the ischemia of 
obstructed labor has often destroyed any nearby tissue 
with which a urethra might be rebuilt.’ Transvaginal 
ureteroneocystostomy is something most Western 
urologists have not considered. However, finding a 
ureteral orifice out of the bladder but within 1 or 2 cm 
of the fistula edge is not an uncommon occurrence in 
the OF population. In select patients, it is possible to 
replace the ureter into the bladder as a purely vaginal 
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procedure. It is possible to repair postcesarean fistulae 
connecting the fundus of the uterus and the dome of 
the bladder as a vaginal procedure. Adjunctive proce- 
dures are often necessary: skin flaps or vaginal replace- 
ment procedures for patients with excessive loss of 
vaginal caliber and depth, anti-incontinence proce- 
dures for patients felt to be at particularly high risk of 
stress urinary incontinence after repair, and complex 
rectal repairs (with or without colostomy) in rectovagi- 
nal fistula. 


POSTOPERATIVE MANAGEMENT 


EngenderHealth’s recently published survey of com- 
mon clinical practices in fistula care® uncovered 
one undeniable fact about the management of fistula 
patients after surgery. There is no consensus among 
OF surgeons on the details of postoperative care. In 
the 1980s and 1990s, OF patients were generally kept 
at strict bed rest for extended periods of time after 
surgery. This tenet of care seems to be dying out, as 
more providers ambulate their patients as soon as 
it seems prudent with respect to the patient’s spi- 
nal anesthesia. The practice of open drainage man- 
agement of bladder catheters mentioned above also 
seems to be rapidly disappearing as a foundational 
principle of postoperative care. Discord reigns in 
terms of the duration of bladder catheterization after 
repair. In the EH study, routine duration of cath- 
eterization ranged from one day to six weeks. Most 
OF surgeons employ antibiotics in some way in the 
period around a fistula repair. However, some pro- 
viders of OF care use antibiotics prophylactically, 
and some empirically. Because of the resource-poor 
nature of fistula-endemic areas, physicians often have 
little choice of which antibiotic to use in spite of cur- 
rent recommendations. 


Box 36-3 Complications and Morbidity 


® Avoidance of bladder overdistention is critical in 
the postoperative period. Use of an appropriate 
transurethral or suprapubic catheter for 10 to 
14 days is recommended; however, more 
complex fistulas may require longer (up to 
21 days) postoperative catheterization. 

® Use of postoperative prophylactic antibiotics is 
also recommended. 

® Timing of fistula repair is critical and surgery 
should be conducted when inflammation/ 
infection is minimal and healthier granulation 
tissue is present. 
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FIGURE 36-12 Buttress sutures. 


OUTCOMES 


A closure rate of 85% after a single operative interven- 
tion is considered standard by current World Health 
Organization (WHO) guidelines.’ Other surgeons argue 
that the patient presents not because she has a hole in 
her bladder, but rather because she has total urinary 
incontinence. To these providers, the only measure of 
success is dryness for the patient after surgery. By this 
definition, reported success rates are distributed over a 
much wider range (50%-85%). 

OF presents a challenge to pelvic surgeons that 
is in so many ways unique. It is an area where the 


lines between clinical medicine and social science are 
blurred, where surgical patient care and public health 
are very closely intertwined, and where the rigid 
boundaries between clinical specialties come apart. 
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Complications from Pelvic 
Reconstructive Surgery 


Matthew D. Barber and Howard Goldman 


BLADDER INJURY 


The bladder may be lacerated during a hysterectomy, 
pelvic prolapse repair, or other pelvic surgery. A blad- 
der cystotomy can occur during transvaginal, transab- 
dominal, or laparascopic surgery and the principles of 
repair are the same. Prompt recognition and repair of 
a bladder laceration typically allows healing without 
sequelae. 


Intraoperative 
Transvaginal 


1. Carefully dissect the vaginal epithelium away from 
the tissue around the site of the laceration. The goal 
of dissecting the vaginal wall free from the tissue 
around the injury is to expose an area of detrusor 
large enough to allow for careful inspection of the 
injury and a multilayered closure. If the lacera- 
tion is anywhere near the intramural course of the 
ureters, then indigo carmine should be adminis- 
tered intravenously and cystoscopy performed to 
observe ureteral efflux. In the case of a large lacera- 
tion, cystoscopy may prove difficult as too much 
of the instilled fluid may escape via the laceration. 
If the bladder cannot be distended prior to repair of 
the laceration, then cystoscopy should be repeated 
after completion of the bladder repair. 


Transabdominal 


1. Dissect any overlying tissue or fat away from the 
detrusor muscle around the site of the laceration. If 


there is any concern regarding additional areas of 
bladder injury, then an anterior vertical cystotomy 
should be performed to allow for thorough blad- 
der inspection. The same anterior cytostomy can 
be used to inspect the bladder trigone and observe 
the ureteral orifices for efflux if there is a con- 
cern for ureteral injury. If there is no suspicion for 
another bladder injury, then the primary laceration 
can be closed without further inspection. 


Next Steps—Transvaginal or Transabdominal 


2. Repair of the bladder injury can begin once the 
laceration is well visualized and the surrounding 
detrusor muscle is exposed. There are multiple 
techniques for repair but most include a multilay- 
ered approach. 

3. Start by closing the bladder mucosa with a running 
3-0 absorbable suture such as chromic or Vicryl (do 
not use permanent suture) (Figure 37-1A). Once 
that is completed, close the detrusor layer with a 
running locking 2-0 Vicryl suture (Figure 37-1B). 
Next, fill the bladder with saline via a Foley cath- 
eter to make sure there are no significant areas of 
leakage at the suture line. If there are, reinforce that 
area with interrupted 2-0 Vicryl sutures to ensure a 
watertight seal. If the repair is in close proximity to 
the ureters, it may be useful to perform cystoscopy 
and observe for ureteral efflux to ensure that the 
ureters were not obstructed during the repair—this 
is more typical during a vaginal approach. 

4. For most bladder repairs, it is satisfactory to leave 
just a transurethral catheter. If there is excessive 
bleeding within the bladder, one may consider 
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FIGURE 37-1 Cystotomy repair. A. First layer with 3-0 absorbable suture. B. Second layer with 2-0 absorbable suture. 


leaving a suprapubic tube as well. No perivesical 
drain is required if the bladder repair is water- 
tight or if the repair is performed transvaginally. 
However, if the repair is tenuous or if the tissue 
quality is poor, then one should consider a perivesi- 
cal Jackson—Pratt (JP) or other closed suction drain. 


Postoperative 


The length of postoperative catheterization depends on 
the location and nature of the injury. Extraperitoneal 
dome cystotomies that are small such as a TVT perfo- 
ration may not require postoperative bladder drainage. 
Larger extraperitoneal dome cystotomies should be 
drained for one to three days. Cystotomies in the blad- 
der dome that are intraperitoneal should be drained 
for five to seven days. Injuries to the bladder trigone 
should be drained for 7 to 14 days and complex inju- 
ries may require drainage as long as 21 days. If the 
bladder repair was characterized by good exposure and 
a watertight closure, a cystogram is not necessary prior 
to catheter removal. If the repair was tenuous, then 
one should consider a cystogram to rule out residual 
extravasation prior to catheter removal. 


URETERAL INJURY 


The ureter courses through the pelvis in relatively 
close association to a number of gynecologic struc- 
tures. It may be injured in any type of gynecologic or 
pelvic reconstructive procedure. The most important 
step to prevent injury is to identify the ureter and 
remain cognizant of its course during the operation. 


An unrecognized ureteral injury often occurs when 
the surgery becomes challenging due to bleeding and 
other intraoperative difficulties. 


Preoperative 
Patient Evaluation 


The preoperative assessment should determine 
whether or not a patient has two functioning kidneys. 
One should ask the patient about prior kidney surgery 
and inquire about any flank or abdominal scars seen 
on physical examination. Nothing wastes time like 
waiting for ureteral efflux in a patient who had a prior 
nephrectomy. 


Consent 


Ureteral injury is a well-known complication of a wide 
range of gynecologic and pelvic reconstructive pro- 
cedures. The possibility of a ureteral injury should 
be reviewed with the patient and documented in the 
informed consent. 


Patient Preparation 


There is some debate about the utility of “prophylactic 
stents” placed before incision to facilitate identifica- 
tion of the ureters intraoperatively. The general con- 
sensus is that they do not decrease the risk of ureteral 
injury but they do aid in recognition of a ureteral 
injury. However, there may be unique cases where a 
particular surgeon might find them helpful. Ureteral 
stents can easily be placed at the start of the case by a 
urologist or by the gynecologist if he or she is familiar 
with stent placement. 
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Intraoperative 


If in doubt as to whether the ureter has been injured 
or if one does not feel comfortable repairing a ureteral 
injury, then the next step is to obtain an intraoperative 
urology consult. 


Instruments 


Fine needle holders and pickups will be needed for 
ureteral manipulation and Potts scissors are useful for 
ureteral spatulation. An endoscopic attempt at ureteral 
stenting will require a rigid cystoscope, a guidewire, 
and double J stent. 


Repair Options 


Based on the nature, degree, and location of the ure- 
teral injury, one must decide what approach to take to 
repair the injury.! 


1. Obstruction from tension: For example, kinking 
of the ureter after a stitch is placed into the distal 
uterosacral ligament—in this case just removing 
the suture is likely to resolve the obstruction. 

2. Ligation of ureter: Simply removing the suture 
may be sufficient. Many would likely place a ure- 
teral stent (cystoscopically) for a few weeks to pre- 
vent any stricturing of the ureter. 

3. Crush injury: Remove what was crushing the ure- 
ter and place a ureteral stent (cystoscopically). 

4. Mild thermal injury: Treat as a crush injury 
(place stent). The area may look healthy at the time 
of surgery but then necrose over the ensuing days. 

5. Ureteral laceration: 

A. Small clean partial laceration of the ureter 
can be primarily repaired. 

e Place stent over a wire—this can be done 
either cystoscopically or via the laceration; 
make sure not to make the injury worse 
when trying to place stent. 

e Carefully reapproximate the lacerated edges 
of the ureter with a single layer of inter- 
rupted 4-0 Vicryl. Handle the ureter gently 
and just place a few sutures—placing too 
many sutures during the reapproximation 
may compromise tissue quality and perfu- 
sion to the area of repair. 

B. Significant ureteral injury or complete 
transaction usually requires ureteral reim- 
plantation. The majority of gynecologic ure- 
teral injuries occur in the distal ureter. In 
such cases, the ureter can usually be directly 
implanted into the bladder in a tension-free 
manner. If the ureter does not easily reach the 
bladder, then an alternate technique should 
be employed to allow the bladder to reach the 


ureter. These techniques include a psoas hitch 
of the bladder or a Boari flap. 
e Ureteral dissection: Carefully dissect the 


ureter free from the site of injury to a proxi- 
mal level that will allow it to reach the blad- 
der in a tension-free fashion. Leave as much 
tissue on the ureter as possible, as stripping 
off the adventitia may remove the blood sup- 
ply to the ureter, leading to ischemia and 
stricture formation. Handle the ureter gen- 
tly with fine instruments and ensure that the 
ureter reaches the bladder without tension. If 
you can easily see the edge of the distal seg- 
ment of ureter (the portion that will be left 
behind), then tie it off with a free tie. If it is 
difficult to find or tie off, then leave it alone. 
Spatulation of the ureter: Cut the injured 
distal edge of the ureter at a 45° angle and 
then spatulate the proximal edge of the pre- 
vious incision to leave a wide open ureteral 
end (Figure 37-2A). This spatulation step is 
done to increase the diameter of the anas- 
tomosis and allow plenty of room to reim- 
plant and suture the ureter without causing 
stricturing. 

Reimplantation: Find an area of the dome 
of the bladder that the ureter reaches easily. 
Incise 3 cm of detrusor muscle in a trans- 
verse direction. Incise the distal 1 to 2 cm of 
mucosa within that incision. Bring the spatu- 
lated ureteral end to the mucosal defect. The 
reimplantation is started with a 4-0 Vicryl 
stitch to reapproximate the proximal portion 
of the spatulated ureter and the proximal 
edge of the mucosal defect. A few more inter- 
rupted 4-0 Vicryl sutures are placed to sew 
the rest of the ureteral edge to lay flat on the 
mucosa (Figure 37-2B and C). Some favor 
interrupted mucosal sutures, while others do 
a running closure. Either way, it is important 
that the closure be watertight and without 
undue ischemia. About half way through 
closure, place a wire up the ureter and pass a 
stent over the wire; then remove the wire and 
place the distal end of the stent in the blad- 
der. The mucosal closure can then be com- 
pleted after placement of the stent. Loosely 
reapproximate the detrusor over the distal 
1 cm of the reimplantation site with inter- 
rupted 3-0 Vicryl sutures (Figure 37-2D). Do 
not be aggressive with this step since “tight” 
sutures here can cause ureteral obstruction. 
Leave drains: Place a JP or other closed 
suction drain in pelvis. Leave a Foley cath- 
eter in the patient to drain the bladder and 
prevent any strain on the reimplant site. 
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FIGURE 37-2 Ureteroneocystotomy. 
A. Spatulate the ureter. B. Ureteral 
reimplantation. An incision is made in 
the dome of the bladder. The surgeon 
determines the best location for tun- 
neling of the proximal spatulated ure- 
thra. C. Ureteral reimplantation. Once 
the ureter has been tunneled through 
bladder detrusor muscle, the orifice 
is sewn to the bladder mucosa using 
delayed absorbable suture. Ureter 
stent is then placed. D. Reimplanted 
ureter. 


Postoperative 


Days four to five—Remove JP drain as long as daily 
output is less than 150 mL. If the daily output is higher 
than that, send the fluid for a creatinine level. If it is 
just peritoneal fluid, the creatinine level should be 
similar to the serum creatinine level (0.5-1.4 mg/dL) 
and the JP drain can be removed. If it is elevated, it 
likely indicates that the fluid is urine or has some urine 
within it and that the repair has not yet sealed. In such 


a situation the JP should be left in place but taken off 
suction until the output diminishes. 


Day ten—Remove Foley catheter. 


Six weeks—Perform cystoscopy and remove stents. 
Alert patients to inform you if they develop any flank 
pain on the side of the injury. 

Three months—Obtain renal ultrasound to make sure 
no hydronephrosis has appeared. 


One year—Repeat renal ultrasound. 


Chapter 37 Complications from Pelvic Reconstructive Surgery 


Box 37-1 Master Surgeon's Corner 


® Ureteral injury can be recognized by 
direct visualization of ureteral injury, lack 
of efflux on cystoscopy, development of 
hydroureteronephrosis, or extravasation of 
urine into the peritoneal cavity visualized after 
intravenous indigo carmine administration. 

@ If ureteral injury is suspected, the level of 
injury can be confirmed after inability to pass a 
guidewire or ureteral stent cystoscopically or 
fluoroscopically with extravasation of contrast 
after retrograde administration of radiopaque 
contrast. 

@ If there is tension on the repair during ureteral 
implant surgery, the ureteroneocystotomy can 
be augmented by stitching the bladder to the 
ipsilateral psoas muscle (psoas hitch) or forming 
a bladder tube flap (Boari flap) that reaches the 
distal ureteral end. 


SMALL BOWEL INJURY 


Bowel injury is a rare complication of pelvic recon- 
structive surgery but can occur with the abdominal, 
laparoscopic, or vaginal approaches. Intraoperative 
recognition and repair is essential in order to avoid the 
potentially devastating sequelae of peritonitis, abscess, 
and sepsis that can be associated with delayed recog- 
nition. Other potential sequelae of small bowel injury 
include fistula, prolonged ileus, and bowel obstruction. 
Potential mechanisms of injury include laceration, 
perforation, thermal or burn injury, crush with associ- 
ated ischemic injury, and mesenteric/vascular injury. 
It is important to be cognizant of the mechanisms of 
injury as they will dictate the management approach. 
Tears that involve only the serosa can typically be man- 
aged with simple interrupted sutures or imbrication 
using a Lembert-style repair. Small serosal tears may 
require no treatment. Intramural hematomas will usu- 
ally heal spontaneously and do not typically require 
intervention. Full-thickness defects will require either 
a primary repair or resection and primary anastomosis 
depending on the nature and extent of the injury. A 
mesenteric vascular injury will require careful inspec- 
tion of the bowel to assess for viability. All bowels with 
compromised vasculature will require wide resection 
with primary anastomosis of the viable bowel. When a 
bowel injury occurs because of trocar injury, whether 
laparoscopic or from a sling or prolapse mesh device, 
it is prudent to leave the trocar in position until the 
full nature of the injury is known as it is much easier 


to identify the location of the injury with the trocar in 
place. Ileostomy is rarely, if ever, required to manage 
an intraoperative small bowel injury. 


Preoperative 


Consent 


Bowel injury is an uncommon but well-described 
complication of a wide range of gynecologic and pelvic 
reconstructive procedures. The possibility of an injury 
to the small and large bowel should be reviewed with 
the patient and documented in the informed consent. 


Patient Preparation 


Intravenous antibiotic prophylaxis is recommended to 
prevent infection for most pelvic reconstructive sur- 
gery. Historically, mechanical bowel preparation has 
often been recommended prior to laparoscopic or 
open pelvic reconstructive procedures. However, there 
are little data to support this practice.” 


Intraoperative 


If one is in doubt about the appropriate approach or 
one does not feel comfortable repairing a small bowel 
injury, then the next step is to obtain an intraoperative 
surgical consult. 


Primary Repair of Enterotomy 


Lacerations of less than half the circumference of 
the small bowel without associated vascular or ther- 
mal injury may be repaired primarily without bowel 
resection.** 


1. Isolate and expose injury—lIdentify and ade- 
quately expose the bowel injury. The small bowel 
should be inspected throughout its entirety to 
ensure that all injuries are located (eg, “run the 
bowel”). Isolate the site of injury with noncrushing 
bowel clamps or Babcock clamps to prevent further 
spillage of bowel contents. The mesentery should 
be inspected for any vascular compromise. Any 
active mesenteric bleeding should be controlled by 
isolation and ligation of individual vessels rather 
than by mass ligation of the mesentery, which can 
produce ischemia. 

2. Repair of enterotomy—Although single-layer 
closure has been described, we prefer a two-layered 
closure. It is essential that the edges of the repair 
be viable; any devascularized or nonviable tissue 
should be debrided. The first layer of closure can 
be performed with simple interrupted sutures or 
a running suture of 3-0 or 4-0 absorbable suture 
material incorporating all layers. The closure should 
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FIGURE 37-3 Repair of enterotomy. A. Small bowel lacer- 
ation. B. Full-thickness closure perpendicular to the length 
of the bowel. C. Second layer of closure—interrupted 
longitudinal mattress stitch through seromuscular layer. 


run perpendicular to the direction of the bowel 
(transverse closure), regardless of the direction of 
the tear (Figure 37-3). This layer is then buried by 
an interrupted longitudinal mattress stitch through 
the seromuscular layer using 3-0 delayed absorb- 
able suture or silk. The reason for the direction of 
closure is to prevent stricture formation at the site 
of the repair, as longitudinal closure can cause nar- 
rowing of the lumen. The integrity of the repair 
may be assessed by milking small bowel contents 
across the line of repair and observing for leakage. 
3. Irrigate the area copiously. 


Small Bowel Resection and 
Primary Anastomosis 


Full-thickness small bowel injuries that are larger 
than 50% of the bowel circumference or injuries that 
include significant thermal or vascular injury should 


be repaired with small bowel resection and primary 
anastomosis. Also, if multiple enterotomies occur 
within a localized segment of small bowel, it is often 
prudent to resect the entire damaged segment rather 
than perform multiple primary enterotomy repairs 
regardless of their size. Similarly, if primary repair 
will result in significant narrowing of the small bowel 
lumen, then resection and primary anastomosis 
should be performed. Small bowel resection can be 
repaired using either an end-to-end handsewn repair 
or a side-to-side (functional end-to-end) anastomo- 
sis with a linear stapler; here we focus on a stapled 
repair. 


Equipment 


Gastrointestinal anastomosis (GIA) and thoracoab- 
dominal (TA) staplers are required for a stapled 
small bowel repair. Noncrushing bowel clamps and/or 
Babcock clamps are also useful. 


1. Isolate and expose injury—lIdentify and ade- 
quately expose the bowel injury. The small bowel 
should be inspected in its entirety to ensure that all 
injuries are located (eg, “run the bowel’). Isolate 
the site of injury with noncrushing bowel clamps 
or Babcock clamps to prevent further spillage of 
bowel contents. Moist laparotomy sponges can 
be used to isolate the damaged bowel from the 
remaining peritoneal contents. The mesentery 
should be inspected for any vascular compromise. 
Any active mesenteric bleeding should be con- 
trolled by isolation and ligation of individual ves- 
sels rather than by mass ligation of the mesentery, 
which can produce ischemia. Direct observation of 
the affected bowel, Doppler ultrasound, or intra- 
venous fluorescein can be used to determine the 
adequacy of blood flow to the affected small bowel. 
After the margins of the resection have been deter- 
mined, electrocautery is used to score the perito- 
neum on either side of the mesentery in a V shape 
to encompass only vessels related to the section to 
be removed (Figure 37-4A). 

2. Divide the small bowel segment—A window is 
made in an avascular section of the mesentery adja- 
cent to the bowel at the site of the planned mar- 
gins. Using this window, the GIA stapler is passed 
through on either side of the segment of bowel 
being divided and engaged creating two staple lines 
and two ends (Figure 37-4B). Typically, the 3.8 mm 
GIA stapler is adequate, although a larger size may 
be needed if the bowel is thickened. This is repeated 
on the other side to isolate the bowel segment to be 
resected. 

3. Divide the mesentery—After the bowel is 
divided, the mesentery is divided using electrocau- 
tery. Lifting the small bowel, the vascular arcade 
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FIGURE 37-4 Small bowel resection. A. Identify and isolate blood supply for small bowel resection. B. GIA stapler is 
used to divide small intestine. (Reproduced with permission from Ref.° Copyright © The McGraw-Hill Companies, Inc. All 
rights reserved.) 


of the mesentery can typically be seen by transil- 
lumination. The vascular pedicles are ligated with 
3-0 absorbable suture, hemoclips, or a harmonic 
scalpel. The isolated segment of damaged bowel is 
removed. 

4. Side-to-side anastomosis—The two segments 
of small bowel to be used for the anastomosis are 
positioned for the side-to-side anastomosis with 
their antimesenteric sides in contact. 3-0 stay 
sutures can be used to assist with orientation if 
needed. Adjacent corners of the staple lines are cut 
off and a GIA cutting stapler (60 or 80 mm) is 
inserted with one arm of the stapler in the distal 
small bowel and the other in the proximal small 
bowel. The stapler is engaged creating a connec- 
tion with the length of the stapler between the 
two ends of the bowel establishing the functional 
side-to-side anastomosis. This internal staple line 
should be inspected to identify any sites of bleed- 
ing. Interrupted 4-0 sutures can be placed for 
hemostasis in any bleeding areas. 

5. Close the end of the anastomosis—The open 
end of the anastomosis is closed by firing a TA sta- 
pler across the free ends of the joined bowel loops. 
The staple line can be inverted using a row of 3-0 
or 4-0 interrupted Lembert sutures to ensure clo- 
sure. A simple suture can also be placed at the 
“crotch” of the anastomosis for additional support. 
The integrity of the repair may be assessed by milk- 
ing small bowel contents across the line of repair 
and observing for leakage. 


6. Close the mesenteric defect—Large mesenteric 
defects should be closed with continuous or inter- 
rupted 3-0 absorbable suture. 

7. Irrigate the area copiously. 


Postoperative 


Although once common practice, the literature does 
not support routine nasogastric suction after repair of 
a small bowel injury. Multiple randomized trials have 
demonstrated that routine nasogastric decompres- 
sion is associated with an increased rate of pneumo- 
nia, atelectasis, and fever in the postoperative period 
when compared with no decompression. Moreover, 
nasogastric suction increases patient discomfort, 
sinus infection, and epistaxis. As such, nasogastric 
suction should not be performed routinely after small 
bowel resection. Patients should be monitored closely 
and if they develop signs and symptoms of a postop- 
erative ileus, then selective use of nasogastric suction 
is warranted. As with nasogastric suction, delayed 
postoperative feeding after bowel resection was once 
common practice. Current data support early post- 
operative feeding even after small bowel resection. 
Randomized trials demonstrate similar rates of ileus, 
anastomotic leak, and time required for return to 
normal bowel function between patients receiving 
early feeding and those receiving delayed feeding 
after surgery. There is no need to continue antibiotics 
into the postoperative period after an isolated small 
bowel injury. 
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RECTAL INJURY 


As with small bowel injuries, intraoperative recogni- 
tion and repair is essential in order to avoid the signifi- 
cant complications that can be associated with delayed 
recognition including abscess, sepsis, and rectovaginal 
fistula. Because of the high bacterial count of the colon 
and rectum, rectal injury imparts a significantly higher 
risk of infection than small bowel injury. Intraoperative 
detection of rectal injury is aided by liberal use of 
digital rectal examinations during and after surgery, 
particularly vaginal surgery. The use of a rigid procto- 
scope or flexible sigmoidoscope should also be consid- 
ered when a rectal injury is suspected. A “bubble test,” 
where air is insufflated into the rectum via proctoscope 
while sterile water or saline is in the operative field, is 
also a useful technique for intraoperative detection of 
rectal injuries. 

Also similar to small bowel injury, the location and 
mechanism of injury dictate the appropriate manage- 
ment of rectal injuries. Serosal tears can typically be 
managed with simple single-layer closure using 2-0 or 
3-0 absorbable suture. Full-thickness extraperitoneal 
rectal lacerations can typically be repaired with pri- 
mary closure. Injuries that occur during vaginal sur- 
gery can often be satisfactorily repaired transvaginally. 
Intraperitoneal injuries that involve less than 50% of 
the bowel wall and are not devascularized or involve 
thermal injury or significant peritonitis can also be 
managed with primary closure. Large tears that involve 
more than 50% of the bowel wall, particularly when 
intraperitoneal or when associated with devasculariza- 
tion or significant thermal injury, will require recto- 
sigmoid resection and primary anastomosis. Diverting 
colostomy should be considered in the presence of 
shock or sepsis, previous radiation, delayed recogni- 
tion, and/or significant fecal contamination. 


Preoperative 
Consent 


Bowel injury is an uncommon but well-described 
complication of a wide range of gynecologic and pelvic 
reconstructive procedures. The possibility of an injury 
to the rectum should be reviewed with the patient and 
documented in the informed consent. 


Patient Preparation 


Intravenous antibiotic prophylaxis is recommended to 
prevent infection for most pelvic reconstructive sur- 
gery. Historically, mechanical bowel preparation has 
often been recommended prior to laparoscopic or 
open pelvic reconstructive procedures. However, the 
currently available data do not support this practice. 


A meta-analysis evaluating the value of preopera- 
tive mechanical bowel preparation prior to elective 
colorectal surgery suggests an increased rate of anas- 
tomotic leak after bowel preparation with no benefit 
in postoperative infectious morbidity when compared 
with no preoperative bowel preparation. 


Intraoperative 


If one is in doubt about the appropriate approach or 
one does not feel comfortable repairing a rectal injury, 
then the surgeon should obtain an intraoperative gen- 
eral surgery or colorectal surgery consult. 


Primary Repair of Proctotomy 


Most extraperitoneal injuries and intraperitoneal inju- 
ries that involve less than 50% of the bowel wall and 
are not devascularized or involve thermal injury or sig- 
nificant peritonitis can also be managed with primary 
closure. 


1. Isolate and expose injury—lIdentify and ade- 
quately expose the bowel injury. Isolate the site 
of injury with atraumatic clamps to prevent fur- 
ther spillage of bowel contents. For intraperitoneal 
lesions, the mesentery should be inspected for any 
vascular compromise. Any active mesenteric bleed- 
ing should be controlled by isolation and ligation 
of individual vessels rather than by mass ligation of 
the mesentery, which can produce ischemia. 

2. Repair in proctotomy—Although single-layer 
closure has been described, we prefer a two-layered 
closure. It is essential that the edges of the repair 
be viable; any devascularized or nonviable tissue 
should be debrided. The first layer of closure can 
be performed with simple interrupted sutures or 
a running suture of 3-0 absorbable suture mate- 
rial incorporating all layers. With rectum or colon 
injuries, the direction of closure is less critical than 
with small bowel injuries as narrowing of the rectal 
lumen is unlikely. A second layer consisting of inter- 
rupted longitudinal mattress stitches through the 
seromuscular layer using 2-0 or 3-0 delayed absorb- 
able suture is performed. The integrity of the repair 
may be assessed via digital rectal examination, proc- 
toscopy, or a “bubble test” as described above. 

3. Irrigate the area copiously. 


Rectosigmoid Resection with 
Primary Anastomosis 


Large intraperitoneal rectal injuries that involve more 
than 50% of the bowel wall or a rectal injury asso- 
ciated with significant devascularization or thermal 
injury should be repaired with rectosigmoid resection 
and primary anastomosis. 
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Equipment 


GIA and end-to-end anastomosis (EEA) staplers are 
required for a rectosigmoid resection and stapled 
EEA. Noncrushing bowel clamps and Babcock clamps 
are also useful. 


1. Isolate and expose injury—lIdentify and ade- 
quately expose the bowel injury. Isolate the site 
of injury with atraumatic clamps to prevent fur- 
ther spillage of bowel contents. For intraperitoneal 
lesions, the mesentery should be inspected for any 
vascular compromise. Any active mesenteric bleed- 
ing should be controlled by isolation and ligation 
of individual vessels rather than by mass ligation of 
the mesentery, which can produce ischemia. 

2. Rectosigmoid resection—Proximal to the area of 
injury, a small mesenteric window is made adjacent 
to the sigmoid colon. A GIA stapler is placed across 
the bowel and fired, transecting the sigmoid colon 
proximately and creating two staple lines isolating 
the proximal and distal ends. The sigmoid mesen- 
tery is transected parallel to the rectum to below 
the area of injury, ligating the vascular pedicles with 
sutures, hemoclips, and/or the harmonic scalpel. If 
possible, the left colonic branch of the inferior mes- 
enteric artery should be preserved. The perirectal, 
rectovaginal, and rectorectal spaces are developed 
mobilizing the rectosigmoid until normal rectum 
is encountered distally. Care should be taken to 
avoid ureteral injury and injury to presacral vessels 


during this dissection. The TA stapler is placed dis- 
tally across the rectum below the level of injury. The 
stapler is locked in the proper position and fired 
to place a staple line across the distal rectum. An 
atraumatic bowel clamp is placed just proximal to 
this staple line and the rectum is transected between 
the clamp and the staple line. The rectal segment is 
removed from the operative field. 


. Mobilize the sigmoid colon—The remaining sig- 


moid and left colon should be mobilized to ensure 
a tension-free anastomosis. The colon is retracted 
medially and the lateral peritoneal attachments 
are incised with electrocautery starting at the pel- 
vic brim and extending cephalad parallel to the 
descending colon. If necessary, this can be carried 
up to the splenic flexure to transect the splenocolic 
ligament and mobilize the transverse colon in order 
to provide adequate mobilization. 


. Rectosigmoid anastomosis—An  atraumatic 


bowel clamp is placed across the end of the descend- 
ing colon and the proximal staple line is excised 
with a scalpel. An appropriate-sized EEA stapler 
is selected by determining the largest EEA obtura- 
tor that can be inserted without difficulty into the 
bowel lumen. The “anvil and spike” of the EEA 
sizer is inserted into the distal end of the descending 
colon and secured with a purse-string suture placed 
circumferentially around the open lumen so that 
the anvil is within the lumen and the “spike” pro- 
trudes out the end (Figure 37-5). The EEA stapler is 


FIGURE 37-5 End-to-end rectosigmoid 
stapled anastomosis using EEA stapler. 
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introduced into the anus and guided to the end of 
the rectal stump. The wing nut on the handle of the 
stapler is turned clockwise to advance a sharp trocar 
that pierces through the middle of the rectal stump. 
This sharp trocar is removed exposing a hollow shaft. 
The spike protruding from the end of the descend- 
ing colon is placed into this hollow shaft and locked 
into place. Additional clockwise rotation of the wing 
nut brings the ends of the rectal stump and sigmoid 
colon in direct apposition as indicated by the indica- 
tor line being visible in the indicator window on the 
stapler device. After assuring appropriate alignment 
of the sigmoid mesentery, the safety is released and 
the handles are closed to fire the EEA stapler. The 
stapler tip is gently freed from the anastomosis and 
slowly withdrawn from the rectum. 

The integrity of the anastomosis is assessed in 
three ways: direct inspection of the surgical site, 
verification of an intact “O” ring from the stapler 
(two complete 360° tissue rings from the rectal and 
colonic ends should be present), and, finally, by per- 
forming a “bubble test.” Finally, proctoscopy should 
be performed to inspect the staple line. If there is any 
concern for an incomplete anastomosis, reinforce- 
ment with interrupted 3-0 sutures should be per- 
formed and the integrity of the anastomosis retested. 

5. Irrigate the area copiously. 


Postoperative 


As with small bowel injury, there is no need for routine 
nasogastric suction after large bowel injury and repair. 
Patients should be monitored closely and in those 
who develop signs and symptoms of an ileus selective 
nasogastric decompression may be warranted. Recent 
trends also support early postoperative feeding after 
large bowel injury or resection. There is no need to 
delay feeding in most cases. Broad-spectrum antibiot- 
ics should be continued for 24 hours into the postoper- 
ative period after large bowel injury without significant 
intraperitoneal fecal spillage. When there is gross con- 
tamination of the peritoneal cavity, antibiotics should 
be continued for 48 to 72 hours after surgery. 


SYNTHETIC MESH 
COMPLICATIONS 


Complications from placement of synthetic mesh dur- 
ing pelvic reconstructive surgery can include mesh 
extrusion or exposure, pain, dyspareunia, vaginal con- 
striction, and visceral erosion leading to vesicovaginal 
and rectovaginal fistulas as well as other bowel or blad- 
der dysfunction. Mesh erosions or extrusions into the 
vaginal epithelium, one of the most common postop- 
erative complications, are unique to graft placement. 


Treatment options consist of observation, treatment 
with estrogen cream, office excision, excision in the 
operating room, and complete excision of the intra- 
vaginal portion of the mesh or graft.®’ If the patient 
is asymptomatic, not sexually active, and the vaginal 
erosion is very small (<3—5 mm) or if the use of vaginal 
estrogen is contraindicated, consider observation. The 
patient should be examined every three to six months. 
Although the erosion will often not heal spontaneously, 
it rarely progresses. For most patients, however, we 
advocate the use of vaginal estrogen. Admittedly, there 
is little evidence to suggest an improved rate of healing 
with vaginal estrogen over observation alone. However, 
given the known effects of vaginal estrogen on the vagi- 
nal epithelium and blood supply, it seems a reasonable 
conservative option for managing small mesh erosions 
or exposures. If the erosion persists after estrogen use 
or if the use of vaginal estrogen is contraindicated, we 
will proceed to mesh excision. Approximately 50% of 
mesh exposures can be managed with conservative 
treatments or office excision; the remaining 50% will 
require surgical excision in the operating room. 


Preoperative 
Patient Evaluation 


When a patient presents with a mesh complication, 
a thorough history characterizing the nature of the 
patient’s complaint including pelvic, abdominal, and/ 
or groin pain, bowel, bladder, and sexual function, and 
vaginal bleeding and/or discharge should be performed. 
The vagina should be thoroughly examined by visual 
inspection and digital palpation to identify areas of mesh 
exposure, vaginal constriction, and areas of pain and 
tenderness. Vaginoscopy can be helpful for identifying 
small erosions or when vaginal scarring and constriction 
prevent good direct visual examination. When indicated, 
office cystoscopy and/or proctoscopy should be per- 
formed to identify any erosion into the bladder or bowel. 
The operative note from index surgery should be care- 
fully reviewed. This allows for preoperative planning and 
provides expectations to guide initial surgical dissection. 


Consent 


When obtaining informed consent, one should empha- 
size that a persistence or recurrence of the mesh expo- 
sure may occur and repeat excision in the office or 
operating room may be required. Although the risk of 
injury to adjacent organs is rare with local excision of 
a small mesh exposure, this potential complication 
should also be discussed. 


Instruments 


In addition to local anesthetic, Metzenbaum scissors 
or other scissors with sharp fine tips, forceps with 
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teeth, Sims or right-angle speculum, and a tonsil or 
Allis clamp should be available for this procedure. 


Intraoperative 


1. The area will be injected with local anesthetic 
(0.5% lidocaine with 1:200,000 epinephrine or 
0.25% bupivacaine with 1:200,000 epinephrine). 

2. The edges of the vaginal epithelium around the 
mesh exposure are mobilized, creating a 5 to 
10 mm circumferential flap. 

3. The exposed mesh is excised sharply using Met- 
zenbaum scissors. 

4. The vaginal epithelium is reapproximated using 
delayed absorbable sutures (2-0 or 3-0 Vicryl). 
Care should be taken to avoid putting tension on 
the repair or narrowing the vagina. 


Postoperatively, we treat patients with vaginal estrogen 
until the area is well healed. 


Local Excision of Small Mesh Exposure 


When the mesh exposure is <5 mm, excision can often 
be accomplished under local anesthesia in the office. 
When the exposure is larger than 5 mm but less than 
1 to 2 cm in maximum diameter and not associated 
with infection, pain, or other organ involvement, local 
excision of the exposed mesh may also be appropriate, 
but should be performed in the operating room under 
MAC or regional or general anesthesia, as more tissue 
has to be mobilized and reapproximated. 


Complete Intravaginal Mesh Excision 


In cases where mesh excision has failed, when the expo- 
sure is >l to 2 cm, or when infection, fistula, or chronic 
pain is present, we advocate removal of the majority 
of the mesh. While this procedure can be technically 
difficult, our experience suggests that it can be done 
safely with few complications and high relief of symp- 
toms, although some symptoms can persist. If the mesh 
was originally placed from a completely transvaginal 
approach, then it may be possible to remove the mesh 
in its entirety. If trocars were used to place the mesh, as 
is the case with many commercially available mesh kits, 
it is often not possible or prudent to remove the arms 
of the mesh because they pass through the ischiorectal 
fossa and/or obturator space. In these cases, we advocate 
removal of as much of the mesh as possible through a 
vaginal approach while leaving the mesh arms in place. 


Preoperative 
Consent 


Transvaginal excision of synthetic mesh can be difficult 
and complex, so patients should be counseled about 
the full range of potential intraoperative complications 


including hemorrhage, bowel and bladder injury, 
infection, and persistent or new bowel or bladder 
dysfunction. Patients should be counseled that more 
than one surgical procedure may be required to man- 
age the mesh complication and that while symptoms 
often improve significantly after mesh excision, some 
symptoms including pain, dyspareunia, and bowel or 
bladder dysfunction may persist even after the mesh 
is excised. 


Patient Preparation 


If the mesh complication involves the posterior vaginal 
wall and/or rectum, an enema or other form of bowel 
preparation should be considered preoperatively. 
Some surgeons recommend transvaginal estrogen for 
several weeks preoperatively. 


Intraoperative 
Instruments 


A Lone Star (CooperSurgical) vaginal retractor is use- 
ful to obtain adequate exposure during dissection. 
Similarly, multiple different vaginal retractors includ- 
ing Breisky—Navratil retractors should be available. A 
lighted retractor or lighted suction device can be used 
to aid with visualization during difficult dissection. A 
cystoscopy and/or proctoscope should be available to 
evaluate for mesh erosion at the initiation of the pro- 
cedure and to assess for bowel and bladder injury at 
the end of the procedure. Because of the potential 
for hemorrhage, one should also consider having a 
hemostatic agent such as Floseal (Baxter) or Surgiflo 
(Ethicon) available. 


1. Initial assessment—After initiation of appro- 
priate antibiotic and venous thromboembolism 
prophylaxis, an examination is performed under 
anesthesia, and the problematic areas of mesh are 
identified. The mesh is usually easy to palpate vagi- 
nally and rectally. Initial cystoscopy, rectal exami- 
nation, and/or proctoscopy are used to determine 
whether the mesh has eroded into the bladder 
or rectum in addition to the vagina. A Lone Star 
retractor (CooperSurgical) is used to aid visualiza- 
tion and exposure. 

2. Expose mesh—The vaginal epithelium covering 
the mesh is injected with a dilute vasoconstricting 
agent (eg, 0.5% lidocaine with 1:200,000 epineph- 
rine) for hydrodissection and hemostasis. The vagi- 
nal epithelium is opened with a scalpel and flaps are 
developed with sharp dissection as for colporrha- 
phy. Care is taken to make the flap as thick as pos- 
sible to prevent “buttonholes” and tearing, which 
can require removal of a large portion of the epi- 
thelium and lead to vaginal narrowing. Dissection 
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is performed as far laterally as possible to achieve 
adequate visualization. 


. Divide mesh—Synthetic mesh is often interlaced 


with fibrotic scar tissue, whereas biologic graft 
tends to be encapsulated. Once the layer contain- 
ing the mesh and the fibrotic overlay is identified, 
it is mobilized away from the bladder or rectum, 
starting either in the midline or laterally. Laterally, 
an instrument such as a right-angle clamp, Kelly 
clamp, or tonsil clamp is used to undermine 
beneath the mesh-tissue layer to provide a start- 
ing point. If there is no access laterally, the mesh is 
incised in the midline using a scalpel, taking care to 
avoid the underlying bladder or rectum. 


. Mobilize mesh—Once the mesh’s edge is identified, 


it is grasped with Allis clamps to provide traction. 
The bladder or rectum is then separated from the 
mesh, using sharp dissection with scissors and then 
gentle, blunt dissection to peel away the underly- 
ing tissue (Figure 37-6A). Visceral injury can be 
avoided by using hydrodissection and firm traction 
of the mesh flap away from the bladder or rectum, 
and by pointing the tips of the Metzenbaum scis- 
sors toward the mesh. Such traction is also valuable 
in visualizing the lateral mesh arms (Figure 37-6B). 
Breisky—Navratil retractors are often used to obtain 
adequate visualization, especially as the dissection 
progresses laterally. 


. Divide mesh arms—Once the mesh arms are 


visualized, tension is used to expose the maximum 
amount of mesh. The mesh arms are transected at 
the most lateral aspect possible. Neovascularization 


of the mesh arms is frequently noted, requiring 
suture ligation. This is especially important when 
dissecting the posterior mesh arms, which requires 
entry into the ischiorectal fossa. For the excision 
of posterior mesh, a finger placed in the rectum 
during dissection is used to delineate the superior, 
inferior, and lateral borders of the mesh and avoid 
proctotomy. 

Closure with/without prolapse repair—It may 
not be possible to remove all of the mesh, espe- 
cially the lateral portions of the mesh arms travel- 
ing through the obturator foramen and ischiorectal 
fossa. Once excision is complete and hemostasis is 
achieved, the vaginal epithelium is reapproximated. 
If recurrent prolapse is present, it can be corrected 
at this time using native tissue. The authors do not 
advocate placement of mesh or graft to treat recur- 
rent prolapse at the time of mesh removal. 


. Evaluate for visceral injury—On completion, 


cystoscopy, rectal examination, and/or proctoscopy 
are performed to rule out visceral injury. The vagina 
is packed overnight to assist with hemostasis. 


Postoperative 


The patient is typically observed overnight, although 
some may require longer hospitalization. A Foley cath- 
eter is removed on postoperative day one unless some 
concurrent bladder surgery requires prolonged cath- 
eterization. Vaginal packing is removed prior to dis- 
charge. Pelvic rest and lifting restrictions are typically 
recommended for four to six weeks after surgery. 


B 


FIGURE 37-6 A. Divide mesh and dissect off underlying tissue. B. Isolate and divide lateral attachments. 
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Box 37-2 Master Surgeon's Corner 


® Vaginal mesh exposure/extrusion is best 
approached vaginally for removal. 

® Visceral injury into bladder or bowel may require 
combined vaginal and abdominal approaches. 

® Nerve injury to obturator, pudendal or sciatic 
nerves after mesh kit or sling placement may 
necessitate prompt removal of mesh and further 
evaluation. 

® Transobturator abscess or sinus tract formation 
after mesh placement may be approached via a 
combined transvaginal and groin dissection to 
obturator foramen for complete removal. 


INTRAVESICAL EROSION 
OF SYNTHETIC MESH 


The widespread use of mesh kits to repair anterior 
vaginal wall prolapse has led to an increasing num- 
ber of patients presenting with intravesical erosion of 
synthetic mesh. Traditionally, removal of intravesical 
mesh is performed transabdominally. A transvaginal 
approach provides direct access to the mesh and blad- 
der and may be less morbid.’ 


Preoperative 
Consent 


When obtaining informed consent, one should discuss 
the possibility that difficulty removing the mesh or 
involvement of the ureters may necessitate conversion 
from a transvaginal to a transabdominal approach. In 
rare cases with ureteral involvement, ureteral reim- 
plantation may also be necessary. 


Patient Preparation 


The patient should utilize transvaginal estrogen cream 
for six to eight weeks prior to surgery to help improve 
the tissue quality if tissues are atrophic. 


Intraoperative 
Instruments 


A self-retaining retractor with hooks aids in vaginal 
exposure. Right-angle Metzenbaum scissors can be 
valuable when dissecting tissue away from the mesh. 
Temporary ureteral stents and a cystoscope are used 
as well. 


1. Anesthesia and patient positioning—Either a 
general or spinal anesthesia is utilized. The patient 
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is positioned in a dorsal lithotomy position and the 
lower abdomen and vagina are prepped and draped. 


. Place ureteral stents—Using standard cysto- 


scopic technique, open-ended ureteral catheters 
are placed in each ureter to aid with identification 
of the ureters during transvaginal dissection. 


. Identify the location of the mesh—As the mesh 


is eroded into the bladder, by definition it is quite 
deep and frequently cannot be palpated transvagi- 
nally. Cystoscopically, identify the area of erosion 
and place the tip of the scope at that spot and 
gently torque down. Palpate the tip of the scope 
transvaginally and mark that spot on the vaginal 
wall. Do not incise directly over this area as it is 
important to have a well-vascularized intact flap at 
the end of surgery to place over the repair. Place a 
catheter once cystoscopy is complete. 


. Prepare a healthy vaginal skin flap—Start the 


dissection by making a “U”-shaped incision with 
the “U” being centered over the vaginal wall mark- 
ing indicating the location of eroded mesh. Dissect a 
thick flap of vaginal skin off the underlying pubocer- 
vical fascia with careful blunt and sharp dissection. 


. Identify and remove mesh—Incise through the 


pubocervical fascia and detrusor muscle at the pre- 
determined spot until the mesh is identified. After 
identifying the mesh, carefully dissect the overlying 
fascia and detrusor muscle off of the mesh as far 
laterally as possible. Much of this can be done with 
blunt dissection using a Kittner. Once the mesh 
is exposed and dissected free from surrounding 
tissue, divide the mesh in the midline. Grasp the 
medial edge of each portion of mesh and retract 
it laterally, carefully dissecting away the underlying 
bladder mucosa and detrusor muscle (Figure 37-7). 
Be sure to frequently palpate the ureteral stents to 
avoid any ureteral injury. Once the mesh has been 
dissected free of the underlying tissue as far later- 
ally as possible, excise both pieces of mesh. 


. Closure of cystotomy—Close the mucosal 


defect with running 4-0 chromic or Vicryl suture 
(Figure 37-7) and make sure the mucosal closure is 
watertight by filling the bladder with water. Close 
multiple layers of detrusor muscle with 3-0 or 2-0 
Vicryl over this suture line. Usually at least two 
layers can be easily obtained. Finally, close the “U” 
flap with a running 2-0 Vicryl suture. 


. Remove or replace ureteral stents—lIf the dis- 


section and closure were not near the ureters, then 
the stents can be removed. If the repair was in close 
proximity to the ureters, then one may consider 
replacing one or both of the open-ended ureteral 
catheters with a double J stent to prevent ureteral 
obstruction from edema. 


. Place Foley catheter. 
. Place moistened vaginal pack. 
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FIGURE 37-7 Dissect mesh off underlying detrusor muscle to expose bladder defect. Close bladder defect in 


two layers. 


® As with complex vesicovaginal and rectovaginal 
fistulas, it is important to time mesh removal and 
repair when tissues are healthy and with good 
granulation. Treatment of localized infection 
and, in some rare cases, diversion procedures 
(eg, colostomy) may be necessary for optimal 
healing. 

® As a general principle, it is not recommended 
to remove synthetic mesh that has eroded 
into viscera and replace with more synthetic 
mesh at the same time. Either stage the 
procedure by removing mesh and repairing 
the viscera first and then revise once 
healing has been completed; alternatively, 
consider a concomitant nonmesh or native 
tissue repair. 


Postoperative 


Depending on patient and operative factors, the patient 
can be sent home the same day or kept for overnight 
observation. The vaginal pack is removed prior to dis- 
charge. The Foley catheter is left in for two to three 
weeks to allow for bladder healing. Unless contraindi- 
cated, an anticholinergic medication should be started 
immediately and continued until the catheter is removed 
to prevent bladder spasms. A cystogram is obtained two 
to three weeks after surgery and, if normal, the catheter 
and double J stents are removed in the office. 


VOIDING DYSFUNCTION AFTER 
SURGERY FOR SUI 


A minority of patients who undergo surgery for 
stress urinary incontinence (SUI) can develop void- 
ing dysfunction. The most common cause of voiding 
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dysfunction is bladder outlet obstruction. Bladder 
outlet obstruction may manifest as frank urinary 
retention, but it more commonly presents as a signifi- 
cantly diminished force of stream, the need to change 
positions to adequately void, “de novo” urgency, or 
recurrent UTIs. Voiding dysfunction can occur after 
a midurethral sling or a retropubic colposuspension 
such as a Burch urethropexy or Marshall—Marchetti— 
Krantz (MMK) procedure. The patient’s history, spe- 
cifically the temporal relationship between surgery 
and symptom development, is the key to diagnosis. 
The treatment entails relieving the obstruction. For a 
sling, this can usually be accomplished with a simple 
sling incision, while for a retropubic colposuspension a 
more formal urethrolysis may be necessary.”'° 


Preoperative 
Patient Evaluation 


Obtaining a good symptom history is crucial in the 
preoperative evaluation of patients with voiding dys- 
function after surgery for SUI. In cases with primarily 
urinary frequency and urgency, it is wise to perform 
cystoscopy preoperatively to rule out perforation of 
the bladder by mesh or a stitch. When the diagnosis 
is not clear, urodynamics can be helpful. Patients with 
urethral overcorrection may show a negative Q-tip 
deflection. 


Consent 


Any dissection around the urethra has a risk of ure- 
thral injury requiring intraoperative repair. In contrast 
to urethral injury, a more likely risk is of recurrent 
SUI—after synthetic midurethral sling incision the 
incidence is about 20% to 40%. 


Intraoperative: Sling Incision 
Instruments 


Standard vaginal instruments are satisfactory. A right- 
angle clamp is useful to dissect around and behind the 
sling. 


Anesthesia and Patient Positioning 


A sling incision can be done under sedation with local 
anesthesia or with regional or general anesthesia. The 
patient is placed in the dorsal lithotomy position and 
a weighted speculum is used to aid with visualization. 
Some find a Lone Star retractor with hooks helpful for 
retraction. 


1. Place Foley catheter and drain bladder. 
2. Identify the location of the sling—Typically, a 
midurethral sling will be located 1 to 3 cm proximal 


to the urethral meatus. Often a small vaginal wall 
scar can be seen in that location. In contrast, a 
bladder neck sling is typically at the level of the 
bladder neck. If a cystoscope sheath is placed into 
the bladder and then slowly withdrawn with gentle 
downward pressure, then one can often identify 
a site where the end of the sheath seems to pass 
over a “step-off”—this is typically the sling loca- 
tion. When the sheath is in the bladder, one can 
sometimes palpate the sling through the vaginal 
wall against the sheath. 

3. Dissect down to the sling—Before incising the 
anterior vaginal wall, first inject lidocaine with 
epinephrine over the presumed sling location. 
Incise the vaginal wall vertically for 2 to 3 cm 
over the sling. Grasp the lateral edges of the inci- 
sion with Allis clamps and carefully dissect 1 to 
2 cm laterally; you should be in a plane between 
the vaginal wall and the sling. Palpate within the 
incision in the midline and see if the sling can be 
felt. A mesh sling usually feels rough, like sand- 
paper. If the sling is not yet palpable, then incise 
deeper “cell layer by cell layer.” When near the 
sling, one may hear a scraping sound with sharp 
dissection. If there is no sign of the sling, one may 
have to extend the incision proximally or distally 
in case the sling has migrated. If one is still unable 
to identify the sling, then dissect further laterally 
under the pubis and attempt to palpate/identify 
the sling in that area. 

4. Dissection of sling—Once the sling is identified, 
isolate the sling by carefully dissecting around it 
(Figure 37-8). This step is facilitated by a right- 
angle clamp. Some prefer to do this dissection 
lateral to the urethra to decrease the risk of ure- 
thral injury. In either case, it is important that the 
tip of the clamp be parallel to the urethra and 
the sling, and that the dissection by performed 
slowly and carefully to avoid inadvertent urethral 
injury. Once behind the sling, completely spread 
the right angle to expose a few centimeters of the 
sling. 

5. Incision of sling—With a knife, carefully cut 
the sling between the arms of the right angle 
(Figure 37-8). If the ends of the mesh seem as 
though they may interfere with closure of the vagi- 
nal wall, you can trim them. 

6. Inspection of urethra—Confirm the integrity of 
the urethra by cystoscopy. After direct visualization 
of the urethra, back the tip of the scope out to just 
proximal to the meatus and compress the meatus 
to examine the area of dissection and ensure there 
is no fluid leak. Leave the bladder moderately full 
to aid the patient’s voiding trial in the recovery 
room. 

7. Irrigate and close the vaginal wall incision. 
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FIGURE 37-8 Isolate and expose sling using right-angle clamp. Divide sling. 


Postoperative 


Assuming there is no urethral injury, the patient should 
be asked to void in the recovery room and if successful 
can be discharged without a catheter. 


Intraoperative: Urethrolysis after 
Retropubic Colposuspension 


This can be done transvaginally as a urethrolysis— 
breaking through the endopelvic fascia and blindly 
trying to identify and cut the suspension suture— 
or retropubically. We will focus on the retropubic 
approach since there is literature to suggest that the 
retropubic approach may be more effective. The same 
retropubic technique can be done in an open fashion 
or laparoscopically. 


Anesthesia and Patient Positioning 


The patient is placed in a low lithotomy position so 
one can have access to both the lower abdomen and 
vagina. General or regional anesthesia should be per- 
formed. A Foley catheter is placed at the start of the 
procedure. 


1. Incision—A Pfannenstiel or lower midline inci- 
sion is made and the retropubic space is entered. 

2. Cut sutures and incise scar—Outlet obstruc- 
tion is typically due to hypersuspension of the 
proximal urethra. All visible and palpable sutures 


are cut and all scar tissue between the urethra 
and pubis is incised sharply. There is typically a 
fair amount of dense scar tissue surrounding the 
sutures. Careful attention is paid to the location of 
the Foley catheter and balloon to avoid inadvertent 
bladder or urethral injury. In some cases, there is 
so much scarring that the bladder may be entered 
accidentally—if that occurs, place a finger in the 
bladder to help guide the rest of the dissection and 
repair the bladder injury after the urethrolysis is 
complete. It may also be useful to place a finger in 
the vagina to help guide the retropubic dissection. 
At the end of the dissection, the urethra, bladder 
neck, and anterior vaginal wall should be mobilized 
and freed from the pubic bone. 


Postoperative 


A voiding trial is performed the morning after surgery. 


IATROGENIC VAGINAL 
CONSTRICTION 


Iatrogenic vaginal constriction after pelvic recon- 
structive surgery can result in dyspareunia, apareu- 
nia, or other sexual dysfunction. This complication is 
uncommon but appears to occur most commonly after 
vaginal prolapse surgery with posterior colporrhaphy 
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Box 37-4 Complications and Morbidity 


® Bladder outlet obstruction following retropubic 
or synthetic sling procedures is generally not 
relieved with progressive urethral dilation 
procedures and can be very uncomfortable for 
the patient. 

® If patients are not voiding at all (complete 
urinary retention) by several weeks after 
midurethral synthetic sling placement, then 
consideration to sling revision should be made 
sooner than later. 

® If patients are voiding but still have elevated 
postvoid residual volumes, then they should 
be taught how to perform intermittent self- 
catheterization until the voiding dysfunction 
resolves (usually within two months 
postoperatively). Sling revision should be 
considered if voiding dysfunction persists. 

® Patients should avoid bladder overdistention 
in the postoperative period following sling 
and retropubic suspension surgery because 
overdistention may lead to prolonged voiding 
dysfunction not caused by bladder outlet 
obstruction but rather from postganglionic 
parasympathetic nerve stretch injury of the 
bladder wall. Urinary retention following a 
suburethral sling or urethropexy procedure 
does constitute a urogynecologic emergency, 
and patients should be instructed to return to 
the office or ER for Foley catheter insertion or 
instructions on intermittent self-catheterization. 


and is usually the result of excessive trimming of the 
vaginal mucosa or levator ani plication. As discussed 
previously, the use of synthetic mesh can also result 
in vaginal scarring and dyspareunia when it is placed 
too tightly or if mesh exposure or mesh constriction 
occurs. This section describes several techniques for 
correcting vaginal constriction that can occur iatro- 
genically after native tissue vaginal surgery.''!” Vaginal 
constriction requiring creation of a neovagina with tis- 
sue grafts or small bowel is beyond the scope of this 
section and is not discussed. 

Before considering surgical correction of vaginal 
constriction, several nonsurgical options should be 
attempted including vaginal estrogen, vaginal dilators, 
and pelvic floor physical therapy. When these conser- 
vative options have failed to correct the patient’s sex- 
ual dysfunction, several surgical options for correcting 
vaginal constriction exist depending on the nature and 
location of the constriction. 


Preoperative 
Patient Preparation 


Postmenopausal women should be placed on vaginal 
estrogen several weeks prior to surgery. If the need for 
vaginal dilators or a vaginal stent is anticipated after 
surgery, it is useful to instruct the patient on their use 
prior to surgery. 


Consent 


Patients should be instructed that surgical correction 
of vaginal constriction can be difficult and, although 
in most cases surgery results in successful resolution 
of symptoms, persistent sexual dysfunction or reste- 
nosis can occur. Also, although uncommon, vaginal 
constriction and dyspareunia can become worse with 
additional surgery. 


Intraoperative 
Instruments 


Standard vaginal surgery instruments are typically all 
that is required. A Lone Star retractor (CooperSurgical) 
may be useful in instances of mid- or upper vaginal 
constriction to gain adequate exposure. 


1. Incision of perineal/distal posterior vaginal 
constriction— Distal posterior vaginal scarring or 
constriction can occur after repair of an obstetrical 
laceration or posterior colporrhaphy. After inject- 
ing the scarred area with a dilute vasoconstricting 
agent (eg, 0.5% lidocaine with 1:200,000 epineph- 
rine), a vertical linear incision is made through the 
posterior vaginal scar in the midline. Dense scar tis- 
sue is excised and the vaginal epithelium is under- 
mined to improve the mobility of the epithelium. 
The vaginal epithelium is then closed horizontally 
perpendicular to the direction of the initial incision 
in order to increase the caliber of the vaginal open- 
ing. In some cases a vaginal advancement flap will 
be required to obtain appropriate vaginal mobility. 
The advancement flap is created by undermining 
the vaginal mucosa superior to the incision for sev- 
eral centimeters until enough mobility is achieved 
that the incision can be closed without tension. 
Careful attention should be paid toward achieving 
good hemostasis as hematomas can develop. 

2. Lateral relaxing incisions for midvaginal con- 
striction—Excessive mucosal trimming or aggres- 
sive plication at the time of posterior colporrhaphy 
can result in a midvaginal ridge or constriction 
band and subsequent dyspareunia. Lateral relax- 
ing incisions through the constriction band or 
ridge can often satisfactorily correct this problem 
(Figure 37-9). At the initiation of the procedure, 


599 


CHAPTER 37 


600 


4E YALdVHD 


Section IV Surgical Atlas 


FIGURE 37-9 Lateral relaxing incisions 
for midvaginal constriction. 


A 


a careful examination under anesthesia should be 
performed to identify the location of the constric- 
tion band. After injecting the lateral portion of 
the scar tissue with a dilute hemostatic agent, an 
incision is made laterally at the 4 o’clock position 
through the vaginal mucosa with scalpel or electro- 
cautery and carried down through the levator ani 
muscle to the level of the ischiorectal fat. A second 
incision on the other side at the 8 o’clock position 
may be necessary to achieve the appropriate vaginal 
caliber and eliminate the midvaginal constricting 
band. Hemostasis is obtained with electrocautery 
or free ties of suture. The vaginal epithelium is not 


FIGURE 37-10 Steps for a Z-plasty. 


closed. Rather, it is left to heal by secondary inten- 
tion. Vaginal packing is typically required overnight. 


. Z-plasty—A Z-plasty can be used for midvaginal 


and/or introital constrictions and is used primar- 
ily to increase distal vaginal diameter. It is most 
suitable when the degree of scarring is not too 
great. The location, length, and angle of the “Z” 
incisions is determined by the degree of stenosis 
with increasing vaginal diameter obtained with 
increasing angles between the arms of the “Z” 
(Figure 37-10). Typically, the arms of the Z are 2 
to 3 cm in length with approximately 60° angles 
between the arms. The orientation of the “Z” can 
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be vertical or horizontal depending on the location 
of the stricture. After carefully planning and mark- 
ing the location of the “Z” incision, the scarred 
area is injected with a dilute hemostatic agent and 
the incision is made with a scalpel. The flaps are 
undermined with sharp dissection and hemostasis 
is obtained with electrocautery. The flaps are then 
transposed as depicted in Figure 37-10 and sutured 
into place with 2-0 or 3-0 interrupted absorbable 
suture. 

. Free skin or tissue graft placement—When 
there is significant vaginal scarring with compro- 
mised vaginal length or caliber, a free skin or tissue 
graft should be considered, particularly when one 
of the previously described techniques has failed. A 
free skin graft consisting of epidermis and dermis 
can be harvested by making an elliptical incision 
in the skin just medial to the patient’s iliac crest 
(Figure 37-11). All of the fat is removed from the 
skin graft and the donor site incision is closed with 
a subcuticular closure or with staples after obtain- 
ing hemostasis. The advantage of a full-thickness 
skin graft over split-thickness skin graft is a sub- 
stantially lower risk of contracture. Also, unlike a 


B 


vascular pedicle flap, the surgeon need not be con- 
cerned with the length—width ratio and the graft 
can be placed with less morbidity and in a wider 
variety of locations. Alternatively, a non-cross- 
linked biologic graft that promotes tissue ingrowth 
such as porcine small intestine submucosa (SIS; 
Cook Biodesign) has been used successfully as an 
alternative to a free skin graft. Once the graft is 
obtained, a relaxing incision is made through the 
area(s) of stenosis and hemostasis is obtained. The 
graft is sutured into place using interrupted 2-0 or 
3-0 absorbable suture. If using a biologic graft such 
as SIS, it is important that the edges of the relax- 
ing incision are undermined and the graft edges are 
placed deep to the vaginal epithelium in order to 
promote tissue ingrowth. 


Postoperative 


The vagina is packed with moistened gauze and 
removed on morning of the first postoperative day. 
Surgeries for perineal constriction may not require 
vaginal packing. Vaginal dilators or vaginal stents are 
typically not required for the procedures described 


FIGURE 37-11 Free skin graft. A. Full-thickness skin graft harvested from skin overlying the iliac crest. The graft is 
divided into two separate free grafts. B. Grafts are sutured into area where relaxing incisions have been made. 
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above. Sitz baths and vaginal douching are not recom- 
mended. In postmenopausal women, vaginal estrogen 
should be used in the postoperative period. If a free 
skin graft or tissue graft has been used, an examination 
should be performed one to two weeks after surgery 
to assess the viability of the graft. At four to six weeks 
after surgery, the vaginal depth and caliber should be 
assessed. If the vaginal caliber and/or length is inad- 
equate or vaginal or levator tenderness persists, then 
vaginal dilators and/or pelvic floor physical therapy 
should be instituted. Intercourse can resume when the 
vaginal incisions are completely healed and minimal 
tenderness is noted on examination. 
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reading, 199f-200f 
bowel contents, anorectum, continence of, 192f 
colonic motility study, 193f 
compound muscle action potential (CMAP), 202f 
concentric needle electrode, 206f 
continence and defecation, overview of, 191 
defecography, evacuation phase, 196f 
dynamic MRI sequences, 197f 
electromyography, needles for, 204f 
endoanal magnetic resonance imaging, 195f 
endoanal ultrasound images, 194f 
motor unit action potential (MUAP) and measurable 
parameters, 205f 
multi-sensor surface electrode, 207f 
physiology, 197-206 
anorectal manometry, 197-201 
electromyography, 203 
kinesiologic electromyography, 203—204 
multi-electrode surface electromyography, 206 
needle electromyography, 204—206 
neurophysiologic studies, 201-206 


pudendal nerve terminal motor latency, 201-203 
sacral reflex, 203 
plastic transparent, anoscope with obturator, 192f 
transperineal ultrasound images, 195f 
utility of, 206-207 
Anorectal junction, 28 
Anorectal manometry (ARM), 180-181, 185, 
197-201, 198 
clinical utility, 197 
equipment, 198f 
evaluation, 157—158 
normal ranges, 198z 
reading, 199f-200f 
technique, 197-201 
balloon expulsion test, 201 
pressures, 198 
rectal sensations and rectoanal inhibitory 
reflex, 198-201 
tracing, 181f 
Anorectal transducer, 193 
Anoscope 
with obturator, plastic transparent, 192f 
Anterior cingulate gyrus (ACG), 101 
Anterior colporrhaphy 
complications, 219 
intraoperative, 513 
abdominal/laparoscopic approach, 519-520 
consent, 517 
endopelvic fascia, 514 
free graft-augmented anterior repair, 514-517 
graft placement, 517 
instruments, 513-514 
paravaginal repair, 519 
patient positioning, 514 
positioning, 518 
suture placement, 519 
synthetic vagina mesh, for anterior prolapse, 517 
trocar placement and anatomic considerations, 519 
vaginal approach, 519 
vaginal epithelium, trimming/closure of, 514 
vaginal mesh, consent for, 517 
vaginal wall incision, 514, 517 
preoperative evaluation, 513, 520 
Anterior compartment surgery, 513—520 
Anterior longitudinal ligament, 30 
Anterior mesh strip, 533 
Anterior repair. See Anterior colporrhaphy 
Anterior sphincter repair (ASR), 554 
intraoperative, 554-559 
age, 558 
anterior sphincter repair overlapping technique, 556f 
biofeedback, 558 
caution points, 555 
combination with perineal operations, 558 
EAS, repair of, 555 
failed primary repair, 558 
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outcome of, 558-559 
pudendal neuropathy, 558 
sphincter muscles, 557f 
wound closure, 557f 
preoperative, 554 
Anterior urogenital triangle, anatomy, 21f 
Anterior vaginal wall prolapse, 209 
Antibiotic prophylaxis, 463, 466 
Antibiotic therapy, 432 
Anticholinergic agents, pharmacologic action, 139z 
Anticholinergic medications, 110 
Antidepressants, 327 
Antidiarrheal medications, 159 
Anti-incontinence surgery, 89, 95 
Antimicrobial therapy, 307 
Antimuscarinic drug therapy, 379 
Antimuscarinic medication 
oxybutynin, 385, 386 
tolterodine, 385 
Apical mesh exposure, 435f 
Apical pelvic organ prolapse, 44f, 245-261 
abdominal procedures 
for abdominal sacral colpopexy, 259-260 
for suspension of apex, 259-260 
added evaluation, 249-251 
clinical presentation, 249-251 
physical examination, 251 
definition, 245-246 
diagram of, 246f 
management, 252 
McCall culdoplasty 
complications after, 2552, 257t 
nonsurgical treatments for, 252-253 
observation, 252 
pessary, 252-253 
obliterative surgery, 260-261 
pathophysiology of, 246-248 
pessary types, variety of, 253f 
primary procedure for, 254f 
recurrence, 260 
risk factors for, 246t 
sacrospinous ligament suspension 
long-term complications, follow-up, and 
recurrence of, 256t 
surgical procedures 
endopelvic fascia repair (See Modified McCall 
culdoplasty) 
high uterosacral ligament suspension, 258 
ileococcygeus fascia suspension, 258 
infracoccygeal sacropexy, 259 
sacrospinous ligament suspension, 255-258 
for suspension of apex, 255-259 
surgical treatment for, 253-254 
abdominal enterocele repairs, 254—255 
for enterocele and prophylaxis, 254—255 
McCall culdoplasty, 254 
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Apical pelvic organ prolapse (Cont.): 
symptoms in women, 250t 
uterovaginal prolapse, 251f 
vaginal wall prolapse lithotomy position, photographs 
in, 247f 
Apical procedures 
abdominal sacrocolpopexy (ASC), 529 
intraoperative 
abdominal incision, 530-531 
anesthesia and patient positioning, 530 
anterior dissection, 532—533 
concomitant hysterectomy, 531 
cystourethroscopy, 534 
graft placement and tensioning, 533-534 
incision closure, 534 
peritoneal closure, 534 
peritoneal incision, 531 
presacral dissection/suture placement, 531-533 
postoperative, 534-535 
preoperative, 529-534 
antibiotic prophylaxis, 530 
bowel preparation, 530 
consent, 529-530 
patient evaluation, 529 
venous thromboembolism prophylaxis, 530 
caution points, 534 
complications, 535 
indications, 529 
intraoperative 
anesthesia/patient positioning, 536 
concomitant hysterectomy, 536 
cystourethroscopy, 537 
pararectal space, access, 536-537 
posthysterectomy apical prolapse, 536 
sacrospinous ligament suture placement, 537 
vaginal vault, suspension of, 537 
neuropathy, risks of, 539 
postoperative, 538 
preoperative 
antibiotic prophylaxis, 536 
bowel preparation, 536 
consent, 536 
patient evaluation, 536 
sacrospinous ligament fixation (SSLF), 535 
sutures placement into uterosacral ligaments, 540f 
ureters and rectum, 539f 
Apical support defects 
level I, 44f 
level II, 44f 
level III, 45f 
Arcus tendineus fascia pelvis (ATFP), 31, 42, 209, 
218,517 
Arcus tendineus levator ani, 31 
Arms posterior elevate (AMS), 239 
Artificial bowel sphincter (ABS), 164, 554, 563-564 
implantation, functional outcome in, 166t 


in recurrent/refractory anal incontinence, 164-165 
Augmentation cystoplasty, 483 
Autonomic nervous system, 100, 176 
Auvard vaginal speculum, 573 


B 
Babcock clamps, 451, 494 
Bacterial contamination, perioperative medical 
evaluation, 418 
Bacteriuria, definitions of, 301, 302t 
Baden—Walker Halfway system, 265 
Baden-Walker scale, 4, 75, 258 
Balloon evacuation test, 182 
Balloon expulsion test (BET), 201, 233 
Bartholin glands, 21, 23 
Basson model, 317f 
“Bearing down” effect, 154 
Beecham system, 75 
Behavioral biofeedback therapy, nonsurgical 
management, 160 
Behavioral intervention programs, 371 
Behavioral treatment 
bladder training, 376-378 
bowel diary, sample, 373f, 382f 
for bowel symptoms 
bowel diary, 381 
defecatory dysfunction, 385 
for fecal incontinence, 381-385 
patient education, 381 
caffeine reduction, 378 
delayed voiding, 378 
with drug therapy, 385-386 
with electrical stimulation, 386 
for fecal incontinence, 383t 
medications for, 386-387 
program, 383t 
indications, 371—372 
patient adherence, 387 
pelvic floor dysfunction, 371-387 
potential complications, 387 
program for urgency, 3771 
urgency cycle and frequency, 377f 
urge suppression skills, 375-376 
for urinary symptoms 
biofeedback, 380-381 
bladder diary, 372 
for nocturia, 379 
patient education, 372 
for stress incontinence, 372-375 
urgency, 375-379 
for voiding dysfunction, 379-380 
weight control, role of, 381 
Beta-blocker therapy, perioperative medical 
evaluation, 416 
Biofeedback technology 
fecal incontinence, 382, 383 


pelvic floor muscles, 380 
training, 355 
steps of, 184 
urgency incontinence, 381 
Biologic grafts 
advantages of, 394 
characteristics of, 393t 
subgroups, 394 
allografts, 394 
autografts, 394 
xenografts, 394 
Birmingham bowel and urinary symptoms 
questionnaire (BBUSQ), 74 
Bladder 
coronal view of, 32f 
cystoscope sheath, 597 
diaries, 64, 66f 
divide mesh, 594f 
drugs affect, 139r 
dysfunction, diagnosis of, 122 
filling, 379 
injury 
intraoperative 
transabdominal, 583-584 
transvaginal, 583-584 
postoperative, 584 
irritants, 378, 379 
scanners, 68 
sphincter biofeedback, 380 
storage and elimination, 102f 
tumors, 120 
Bladder function evaluation, 119-133 
cell layered urothelium, 120f 
complex uroflow study, 125f 
cystometrogram with urethral pressure, 127f 
cystoscope, components of, 131f 
dual-channel cystometrogram, 127f 
emptying of, 121f 
“eyeball cystometry,” graphic representation 
of, 126f 
filling of, 121f 
International Urogynecological Association/ 
International Continence Society Joint Report 
Terminology, 1232 
lower urinary tract 
dysfunction, 122-123 
function, tests to evaluate, 124-133 
structure and function, 119-122 
papillary urothelial tumor, 130f 
pressure-flow study, 129f 
urethral-pressure profile, 128f 
urogynecologic questions, 132f 
voiding cystourethrogram, 131f 
Bladder outlet dysfunction, 149-150 
anatomical obstruction treatment, 149 
detrusor external sphincter dyssynergia, 149-150 
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dysfunctional voiding, 149 
functional obstruction treatment, 149 
primary bladder neck obstruction, 149 
Bladder outlet obstruction, 140-143 
anatomic bladder, 140-141 
functional bladder, 141-143 
pathophysiology, 104, 140-143 
Bladder pain syndrome (BPS), 280 
Blaivas and Groutz nomogram, 147f 
Blood 
cultures, 308 
supply to pelvis, 34-36, 35f 
hypogastric (internal iliac) artery, 34f 
supply to perineum 
clinical correlation, 36 
type/screen, perioperative medical evaluation, 415z 
Body exposure during sexual activity questionnaire 
(BESAQ), 325 
Body mass index (BMI), 84, 229, 245 
Bony pelvis, 28-31, 28f 
greater sciatic foramen (GSF), 29f 
hipbones, 28 
lesser sciatic foramen (LSF), 29f 
ligaments, clinical correlations, 30 
pelvic openings, 28-30 
clinical correlations, 29-30 
sacral foramina, 30f 
Botulinum toxin 
FDA recommended drug, 115z 
injection, 148, 187 
use, 149 
in recurrent/refractory urgency urinary 
incontinence, 114-115 
Bowel 
contents anorectum, continence of, 192f 
obstruction, clinical features of, 4352 
symptoms, behavioral treatment 
bowel diary, 381 
defecatory dysfunction, 385 
for fecal incontinence, 381-385 
patient education, 381 
Bowel disorders 
clinical assessment of 
anal incontinence, 71-72 
constipation, 72—73 
fecal urgency, 73 
rectal prolapse, 73, 73f 
irritable, 562 
questionnaires, 73-75 
Birmingham bowel and urinary symptoms 
questionnaire (BBUSQ), 74 
fecal incontinence quality of life scale (FIQL), 74 
fecal incontinence severity index (FISI), 74-75 
manchester health questionnaire (MHQ), 74 
patient assessment of constipation (PAC-SYM/ 
PAC-QOL), 75 
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Brain, area activation during urinary storage 
diagram of, 105f 
Breisky—Navyratil retractors, 531, 537, 540, 593, 594 
vaginal retractor, 507 
Bridge therapy, 417 
Brief index of sexual function for women (BISF-W), 325 
Brink scale, 67 
Bristol female lower urinary tract symptoms 
(BFLUTS-SF), 70-71 
Bristol Stool Consistency Scale, 174-175, 381 
Bulbocavernosus muscles, clinical correlation, 23 
Bulking agents, 564-566 
in intersphincteric space, 564 
Bupropion, 327 
Burch colposuspension, 398f, 463 
suture placement, 465f 
Burch urethropexy procedure, 30, 52, 597 
Buttock pain, 257 


C 
Caffeine reduction, 378, 379t 

instructions for, 379t 
Calcification 

in lymph nodes, 306 

in renal tumors, 306 
Calcium antagonists, pharmacologic action, 139t 
Camper’s fascia, 19 
Cardiac risk stratification, 416 
Cardinal ligaments, 30, 43, 494f 
Cardinal pedicle, second portion of, 494f 
Cardinal-uterosacral complex, 248 
Cardinal-uterosacral ligaments, 225 
Cardiovascular disease, 323 
Catheter-associated urinary tract infections, 430t 
Cefazolin 

laparoscopic hysterectomy, 502 

preoperatively antibiotics, 523 
Cefuroxime, anal incontinence, 555 
Cell layered urothelium, 120f 
Centers for Disease Control (CDC) guidelines, 4302, 431 
Central nervous system (CNS) mechanisms, 86, 101 
Cephalexin, urinary tract infections, 310, 311 
Cephalosporin, preoperatively antibiotics, 523 
Cerebral cortex, 175 
Cerebral vascular accidents (CVA), 103, 138 
Cervical stump, 533 
Cherney incision, 463, 464 
Chlorhexidine, for vaginal hysterectomy, 421 
Chronic pelvic pain (CPP) 

conditions, 282t 

definition, 279 

differential diagnosis for, 281 

etiologies of, 295 

pathophysiology, 281-282 
Cinedefecography, 73 
Ciprofloxacin 


anal incontinence, 555 
prophylactic antibiotics, 430 
Clean intermittent catheterization, 148 
Clinic-based tests, 72 
anorectal manometry, 72 
imaging, 72 
of life evaluation, 64—68 
intravenous urography, 68 
magnetic resonance imaging (MRD, 68 
micturating cystourethrogram, 68 
pad testing, 67 
simple cystometry, 67—68 
ultrasound, 68 
urodynamics, 68 
Clitoral anal reflex (CAR) test, 203 
Clitoral smooth muscle relaxation, 329 
Clitoris, external genitalia, 21 
Clostridium botulinum, 481 
Clostridium difficile colitis, 307 
Coagulation profile, perioperative medical evaluation, 415z 
Coccygeus-sacrospinous ligament (C-SSL), 255, 535 
Cochrane, 517 
analysis, 94 
database, 91 
review, 187, 260 
Codeine phosphate, 431 
Cognitive behavioral therapy, 330 
Collagen, 228 
deposition, 397 
Colles’ fascia, 23 
firm attachments, 19 
Colonic motility study, 193f 
Colonic transit study, 179-180 
Colonoscopy, 73, 183 
Colostomy 
in recurrent/refractory anal incontinence, 166 
Colpocleisis 
anterior/posterior fibromuscular walls, 544f 
concomitant hysterectomy, 542 
defecatory dysfunction, 542 
epithelium dissected, anterior portion of, 544f 
Foley catheter, 542 
intraoperative 
anesthesia and patient positioning, 542 
cystourethroscopy, 543—544 
incision closure, 543, 544 
lateral channel creation, 543 
partial (LeFort), 543, 543f 
perineorrhaphy, 544-545 
surgical planning, 543 
vaginal walls, approximation, 543, 545 
postoperative morbidity, 542 
preoperative, 542 
antibiotic prophylaxis, 542 
bowel preparation, 542 
consent, 542 


patient evaluation, 542 
reconstructive surgery, 542 
suture placement, 544f 
urinary incontinence, 542 
urodynamic testing, 542 
Colpopexy and Urinary Reduction Efforts (CARE) 
study, 214, 340, 411, 530 
Colpotomizer cup, in vagina, 507, 508 
Complementary and alternative medicine (CAM) 
therapy, 111 
Complete blood count, perioperative medical 
evaluation, 415z 
Complex uroflow study, 125f 
Composite meshes, 395 
Compound muscle action potential (CMAP), 201, 202f 
Compressor urethrae, 24, 33, 34 
Computed tomography (CT), 415 
urogram, 132 
Concentric needle electrode, 206f 
Connective tissue, 20 
fibers, 43 
Constipation, 72—73 
causes of, 175t 
dyssynergic defecation, 176 
idiopathic/normal transit constipation, 178 
obstructed defecation, 176-178 
pathophysiology, 143-144, 175-178 
physical examination, 72 
Rome criteria II, 72t 
slow transit constipation, 175-176 
studies of, 73 
surgical treatment, 185 
Continence 
and defecation, overview of, 191 
Continuous pull-through method, 198 
Cooper ligaments, 31f, 92, 93, 464, 465 
Cotton swab test, 52, 67f 
Coughing 
urethral pressure profiles, 52 
Cough stress test (CST), 89 
Cowper glands, 21 
Crede maneuver, 148 
Crile clamps, 451 
Cube pessary, 346 
Cul-de-sac of Douglas, 34 
Cystitis, definitions of, 301 
Cystocele, connective tissue 
interrupted sutures, 515/ 
Cystometrogram, 128 
with urethral pressure, 127f 
Cystometry, 126 
limitation of, 128 
Cystoscopy, 220, 289, 455, 510, 519 
components of, 131f 
injuries, 510 
ureteral injuries, 500 
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Cystourethrography, in pelvic imaging, 265-266, 266f 
positive pressure cystourethrography, 266 
voiding cystourethrography, 266 
Cystourethroscopy, 541 


D 
Deaver retractor, 488, 489f, 490, 490f, 492, 497, 531, 540 
Deep transverse perineal muscles, 33 
Deep vein thrombosis (DVT), 437 
anticoagulant therapy, 438 
warfarin, 439 
classic symptoms of, 438 
prophylaxis, 523 
Defecation 
anorectal sampling (See Rectoanal inhibitory reflex) 
central control of continence, 154-155 
external anal sphincter, 156 
internal anal sphincter, 155 
mechanism, 154, 154f 
pelvic floor, puborectalis, and anorectal angle, 155-156 
physiology of, 153-156 
proctography, 77 
rectal compliance, 155 
rectum, 155 
Defecatory dysfunction, 173-188 
added evaluation, 178-188 
history and physical examination, 178-179 
medical management, trial of, 179 
pathophysiologic mechanism characterization, 
laboratory investigations to, 179-183 
anorectal equipment, 180f 
anorectal manometry, 180-181 
tracing, 181f 
approach to, 188 
balloon evacuation test, 182 
Bristol stool scale, 174-175 
colonic transit study, 179-180 
colonoscopy, 183 
constipation, pathophysiology of, 175-178 
defecography, 182 
definition, 173-174 
needle electromyography, 182-183 
nonsurgical treatment, 183-185 
biofeedback, 184-185 
education/lifestyle changes, 183 
medications, 183-184 
normal defecation, physiology of, 174-175 
obstructed defecation, nonsurgical management of, 185 
pactal prolapse, degree of, 177f 
rectocele, 176f 
defecograms of, 182f 
rectopexy, 187f 
recurrence, 187-188 
Sitzmark study, radiograph of, 179f 
sources of fiber, 183f 
surgical treatment, 185-187 
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Defecography, 72, 182, 194-196, 231, 268, 554 
advantages of, 232 
clinical utility, 195 
disadvantages of, 232 
evacuation phase, 196f 
interpretation, 196 
in pelvic imaging, 267f- 209f 
technique, 195-196 
Defibulation, vulvar scar tissue, 332 
Degree of rectocele, 231 
De novo detrusor, 456 
Depilatory creams, 420 
Dermatologic diseases, chronic, 20 
Desvenlafaxine, 327 
Detrusor BTX-A injections, contraindications, 483 
Detrusor contraction, 135 
Detrusor dysfunction, potential neurogenic 
mechanisms, 54 
Detrusor external sphincter dyssynergia 
(DESD), 143 
prevalence of, 143 
Detrusor loops, 33 
Detrusor muscle, 33 
Detrusor overactivity incontinence, definitions, 475 
Detrusor-sphincter-dyssynergia, 103 
Detrusor underactivity, 135-138 
a-agonists, 138 
antimuscarinics, 137—138 
myogenic detrusor underactivity, treatment of, 148 
neuropathic detrusor underactivity, treatment of, 
147-148 
neuropathic etiologies, 136 
opiates and opioid receptor analogs, 138 
pathophysiology, 135-138 
pharmacologic-induced detrusor underactivity, 
treatment of, 148 
treatment, 147-148 
Diabetic patients, on oral hypoglycemic agents, 417 
Diarrhea 
chronic, 562 
dietary intake of, 384 
laxatives, digoxin, metformin, orlistat, serotonin 
reuptake inhibitors, proton pump inhibitors, 
and cholinesterase inhibitors, 384 
loperamide, 384 
Diazepam, skeletal muscle-relaxing drug, 184 
Diethylenetriamine penta-acetic acid (DTPA), 306 
Diet, nonsurgical management, 158-159 
Digital palpation, 75 
Dimercaptosuccinate (DMSA) nucleotide, 306 
scans, 309 
Direct visualization 
anoscopy, 192 
endoscopy, 192 
Discriminatory sensory perception, 155 
Disease mechanisms, 51—58 


anal incontinence, 54—56 
coughing, urethral pressure profiles, 52f 
levator plate, length of, 57f 
normal vaginal axis, drawing of, 56f 
overactive bladder, 53—54 
pelvic floor, lateral view of, 53f 
pelvic organ prolapse, 56—57 
“Q-tip” test, 53f 
retropubic urethropexy, gradual tissue failure, 52f 
single fiber electromyography, 55f 
stress urinary incontinence, 51—53 
vaginal support, diagrammatic display of, 56f 
Dovetail sign, 71f 
Dry Dock theory, 210 
DSM-IV-TR definition, 3162 
Dual-channel cystometrogram, 127f 
Duloxetine, 327 
Dynamic graciloplasty (DG), 554 
in recurrent/refractory anal incontinence, 164 
results after, 165z 
Dynamic imaging 
dynamic pelvic magnetic resonance imaging 
(MRI defecography) 
technique, 197 
fluoroscopic evacuation proctography (See 
Defecography) 
ultrasound, 197 
Dysfunctional elimination syndrome, 144 
Dysfunctional voiding, 141 
case of, 142f 
neurologically intact woman with, 147f 
Dyspareunia, 283, 404, 538 
prolapse repair, 403 
Dyspnea, perioperative medical evaluation, 414 
Dyssynergia, 176, 186 
Dyssynergic defecation 
surgical treatment, 185-186 
Dysuria, 472 


E 
Ehlers-Danlos syndrome, 210, 228, 248 
Electrocardiograms (ECGs) 
ACC/AHA guidelines, perioperative medical 
evaluation, 416 
routine ordering of, 416 
Electromyogram biofeedback device, 160 
Electromyography (EMG), 125, 198, 203, 554 
activity, 93, 143f, 180, 203 
manometer, 355f 
needles for, 204f 
studies, 140 
vaginal and anal surface, 355 
Electronic device, 125 
Endoanal magnetic resonance imaging (MRD, 
158, 195f 
disadvantages, 158 


Endoanal ultrasonography (EAUS), 156-157, 272, 
273f, 274f, 554 
clinical utility, 193 
images, 194f 
interpretation, 193 
normal structure assessment, 193 
technique, 193 
Endometriosis 
definition, 279 
nonsurgical treatment, 290-291 
pathophysiology, 282 
Endopelvic fascia, 41, 218, 226, 248 
Endovaginal ultrasound, 272-273 
End-to-end anastomosis (EEA), 532 
Enterocele, 245 
abnormal findings, 268 
repair, surgical treatment, 186-187 
types of, 246 
Epidemiologic Studies-Depression Scale, 70 
Epidemiology, 3—17 
pelvic floor disorders 
anal and fecal incontinence, 8 
cost of illness, 13-14 
definition, 3—4 
demographic risk factors for, 8-13 
economic impact, 13-17 
direct and indirect, 14t 
pelvic organ prolapse, 7-8 
urinary incontinence, 4—7 
prevalence and incidence, 3—8 
Epidemiology of Prolapse and Incontinence 
Questionnaire (EPIQ), 63 
Epinephrine, pelvic reconstructive surgery, 593 
Erosions, vaginal epithelium, 403 
Eros therapy, 330f 
Estrogen 
containing postmenopausal hormone therapy, 417 
deficiency, 322 
pharmacologic action, 139t 
therapy, 57 
External anal sphincter (EAS), 191, 193, 553 
atrophy, 158 
External genitalia, 19—22, 20f 
clitoris, 21 
greater vestibular/bartholin glands, 21-22 
clinical correlations, 22 
labia majora 
clinical correlations, 19 
dissection of, 20f 
labia minora, 19-20 
clinical correlations, 20 
dissection of, 19-20, 22f 
mons pubis 
clinical correlations, 19 
vaginal vestibule 
clinical correlations, 21 
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vestibular bulbs 
clinical correlations, 21 
External urethral sphincter (EUS), 100 
“Eyeball cystometry” 
graphic representation of, 126f 


F 
Fascia 
inferior, 22 
parietal, 31 
visceral, 31 
Fast conducting oligosynaptic pathway, 154 
Febrile morbidity, 429 
Fecal incontinence (FI), 153 
abnormal findings, 269 
age, risk factors, 11-12 
definition, 8 
economic impact, 16-17 
electrical stimulation, 363 
management of, 158-166 
prevalence of, 10f, 10z 
quality of life scale (FIQL), 74 
scale scores, 75 
questionnaires, characteristics of, 74t 
race, risk factors, 13 
recommendation of questionnaires, 73t 
severity index (FISI), 74-75 
surgery for, 8 
valuation and treatment, algorithm for, 159f 
Fecal urgency, 73 
symptoms, 381 
Federal Drug Administration (FDA), 111 
Female erectile structure. See Clitoris 
Female genital cutting (FGC), 326f 
Female pelvic floor surgery 
IUGA/ICS joint terminology and 
classification, 434z 
Female pelvic medicine and reconstructive surgery 
(FPMRS), 441 
accreditation, 441—442 
Accreditation Council for Graduate Education 
(ACGME), 442 
American Board of Medical Specialties 
(ABMS), 441-442 
approval processes, 442r 
credentialing, 442—443 
ethical considerations, 443—444 
informed consent, criteria for, 4441 
investigational vs. standard of care, 
444-445 
new procedures 
safe introduction, 446 
and technologies, 445—446 
privileging, 443 
surgical competency, criteria for, 443t 
technologies, 444 
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Female sexual dysfunction (FSD), 315-333 
androgen insufficiency syndrome (AIS), 322 
C-afferent nociceptors, 318 
clitoral glans, sagittal MRI, 320f 
coronal MRI, 320f 
definition of, 315 
dehydroepiandrosterone sulfate (DHEAS), 322 
dihydrotestosterone (DHT), 322 
embryologic homologues, 319f 
estrogen deficiency, 322 
evaluation 

laboratory assessment, 326-327 
medical history, 323-324 
physical examination, 325-326 
psychosocial history, 325 
sexual history, 324—325 
specialized testing, 327 
functional MRI (fMRI), 319, 321f 
g-spot, 318 
hormonal influences, 318 
nonsurgical treatment, 327-330 
arousal disorder (FSAD), 329-330 
treatments, 329 
orgasmic disorder, 330 
sexual desire/interest disorder (HSDD), 328-329 
sexual pain disorders, 330 
normal labia minora, variations of, 318f 
pathophysiology 
anatomy, 317-321 
endocrinology, 321-322 
epidemiology, 315-316 
mental health, 323 
pain disorders, 322-323 
sexual response cycle, 317 
physiology and pharmacotherapy of, 333 
steroidogenesis, 322f 
surgical treatment, 330-333 
vaginal delivery, 318 
vasoactive intestinal peptide (VIP), 322 
vestibule, 318f 

Female Sexual Function Index (FSFI), 317, 325, 367 

Femoral neuropathy, 523 

FemSoft Device, 90 

Fibroelastic connective tissue, 120 

Fibromuscularis, plication of, 235 

Filling cystometry, 68, 129 

Fistula repair 
approach, 572 
buttress sutures, 579, 580f 
circumferential fistula, 578-579 

diagnosis of, 578 
longitudinal view of, 572f 
closure, 577f 
exaggerated lithotomy position, 573f 
exposed, with probe, 574f 
Fogarty vascular catheter, 574 


head-down/Trendelenburg position, 572 
instruments, 575 
large circumferential vesicovaginal fistula, 573f 
obstetric fistula (OF), 571 
difficults, 574f 
needle holders, 575 
repair of, 571 
scalpel blades, 575 
steps for, 575-578 
vaginal tissue, massive loss of, 574f 
outcomes, 580 
positioning/exposure, 572-575 
posterior/anterior incisions, 575f 
postoperative management, 579-580 
preparation/timing, 571 
ureteral catheters, 574 
placement of, 574f 
ureterovaginal fistulae, 572 
urethra, metal dilator, 573f 
vaginal epithelium, closure of, 578f 
vaginal flap development, 576f 
vaginal replacement procedures, 579 
vesicourethral reanastomosis, 579f 
vesicovaginal fistula (VVF), 571 
Flank pain, 500 
Fluoroscopy, 130, 131, 141, 146 
Foley catheter, 429, 458, 463, 465, 471, 510, 520, 530, 
555, 596, 598 
Food and Drug Administration, 87, 184 
Foreign body, 123 
erosion, 95 
Fowler syndrome, 140 
Frankenhduser ganglion, 37 
Free skin graft, 601f 
Free testosterone index (FTI), 326 
Frenulum, 19 
Frequency, definitions, 475 
Functional constipation 
causes of, 173 
Rome III diagnostic criteria, 174 
Functional defecation disorders, Rome III diagnostic 
criteria for, 176t 
Functional disorders, of pelvic floor 
bowel management 
diet, 431 
fistula repair, 431 
sphincteroplasty repair, 431 
catheter management 
bladder drainage, 429-430 
catheter care, 431 
prophylactic antibiotics, 430 
removal, 430-431 
complications, 434—439 
deep vein thrombosis, 438 
ileus, 434-436, 436f, 437t 
pulmonary embolism, 438-439 


small bowel obstruction, 436-437 
venous thromboembolism (VTE), 437 
evidence supporting advice, 426r 
incision strength, 425 
intravenous (IV) fluids, 436 
median intra-abdominal pressures, 427f 
postoperative activity restrictions 
bathing, 427 
driving, 427-428 
intra-abdominal pressure, 425—427 
return to work, 428 
swimming, 427 
postoperative antibiotics, 431—432 
pulmonary embolism 
clinical findings, 438z 
diagnostic strategy, 438f 
quality of life (QoL), 428 
sexual function 
return to sexual activity, 428 
sexual dysfunction, 428-429 
small bowel obstruction, 436f 
diagnosis of, 436 
sterile water, 430 
wound infection, risk of, 427 
wound management, 432—434 
infections, treatment of, 432—433 
mesh complications, treatment of, 433—434 
prevention of, 432 
Functional failure, posterior colporrhaphy 
group, 522 


G 
Gabapentin, 291 
Gadolinium, in MRI, 270 
Gartner duct cyst, 77 
Gehrung pessary, 342f, 345f 
Gellhorn pessary, 340 
insertion of, 346f 
Genetic code, 228 
Genetic susceptibility, 211 
Gluteraldehyde cross-linked (GAX) collagen, 94, 564 
Glycemic management, perioperative medical 
evaluation, 417 
Glycerin suppositories, 384 
Glycosaminoglycans (GAGs), 282 
Glycosuria, 303 
Good surgical technique, 220 
Gracilis muscle, anatomical characteristics of, 559 
Graciloplasty, 554, 559-561. See Artificial bowel 
sphincter 
anal canal, gracilis muscle transposition, 559 
anatomical characteristics, 559 
gracilis muscle, 560f 
intraoperative, 560—561 
rectal ampulla/pelvic floor 
sensory function of, 560 
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Graft-augmented site- specific repair, 521 

Graft materials, immunologic/inflammatory 
responses, 397 

Grafts reconstructive surgery. See Reconstructive 
surgery 

Greater sciatic foramen, 28, 31 

Group Health Cooperative (GHC), 4 

Guarding reflex, 122 

Gynecological information, 323 

Gynecologic oncology, 413 

Gynecologists, 428 


H 
Hand, anterior cul-de-sac, 490, 491f 
Hart’s line, 21 
Health-related QOL (HRQL), 74 
Heaney-Ballentine clamps, 451, 492, 493f, 494, 
496f, 506 

needle, 493f 
Heaney forceps, 490, 492 
Heaney retractors, 575 
Hematuria, 472 
Hemoglobin A1C levels, diabetic patients, 415 
Hemorrhage, 257 
Hormone replacement therapy (HRT), 159 
Hydrodissection, 518 
Hyperglycemia, perioperative medical evaluation, 417 
Hyperlipidemia, 328 
Hyperparasthesia, 325 
Hypertension, beta-blocker therapy, 416 
Hypertrophy smooth muscle fibers, 141 
Hypoactive sexual desire disorder (HSDD), 320 
Hypoestrogenism, 57 
Hypogastric nerve block, 483 
Aypogastric plexuses. See also Presacral nerve 

superior/inferior, 36 
Hysterectomy, 229, 428 


I 
Iatrogenic vaginal constriction, 598—602 
Idiopathic detrusor overactivity (IDO), 481 
Idiopathic urgency urinary incontinence, 
pathophysiology, 101 
Tliococcygeus, 39 
Iliolumbar arteries, 34 
Iliopectineal ligament. See Cooper’s ligament 
Ilium, 28 
Imaging 
dynamic, 194-197 
static, 192-194 
Immobility, pathophysiology, 144 
Implantable pulse generator (IPG), 476 
Incidence, definition of, 3 
Incontinence impact questionnaire (IIQ), 63, 348 
long and short forms, 70 
Incontinence ring, correct position of, 347f 
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Ineffective emptying, 135 
Inferior gluteal arteries, 34 
Inferior hypogastric plexus, 37 
Infracoccygeal sacropexy, 259 
Ingelman-Sundberg procedure, 483-484 
Innominate/coxal bones, 28 
Instrumentation, 449-454 
Breisky—Navratil retractors, 452f 
capio needle driver, 450f 
clamps, 451 
curved zeppelin clamps, 451f 
DeBakey/smooth forceps, 449 
electrosurgical devices, 452-453 
Enseal, 453f 
forceps, 449-451 
high- frequency vibratory energy, 453 
Kocher clamps, 451 
laparoscopic surgery/vaginal surgery, 449, 450f 
LigaSure, blunt instrument, 452f 
LiNA XCise cordless morcellator, 453f 
lone star retractor, 451f 
mechanical devices, 453 
Morcellator, 453 
needle drivers, 449—451 
Nezhat-Dorsey™, 453 
retractors, 451—452 
Roto G1 Morcellator blade, 453 
RUMI II° uterine manipulator, 452f 
scalpels, 449 
scissors, 449, 450f 
sims retractors, 452 
suction irrigators, 453-454 
tissue forceps, 450f 
uterine manipulators, 452 
VersaLight suction irrigator, 453f 
Integral Theory of Continence, 93 
Intermittent catheterization, 149 
Intermittent pneumatic compression (ICP) devices, 438 
Internal anal sphincter (IAS), 154, 191 
injuries, 553 
Internal pudendal arteries, 34 
Internal (smooth muscle) sphincter mechanisms, 88 
International Consultation on Incontinence (ICI), 106 
International Consultation on Incontinence 
Questionnaire-Vaginal Symptoms 
(ICIQ-VS), 211 
International Continence Society (ICS), 62, 73, 
83, 99, 122, 135, 219 
pelvic organ prolapse quantification (POP-Q) 
system, 211 
International Continence Society Joint Report 
Terminology, 1232 
International Society for the Study of Vulvovaginal 
Disease (ISSVD), 280 
International Urogynecological Association (IUGA), 
122, 1232, 442 


Interposing graft material, placement of, 514 
Interstitial cystitis/painful bladder syndrome 
(IC/PBS), 279 
definition, 280 
nonsurgical treatment, 292-293 
pathophysiology, 282, 283f 
surgical treatment, 296 
symptoms of, 285f 
Intra-abdominal pressure, 52 
Intra-abdominal vector forces, 248 
Intracellular bacterial communities (IBCs), 303 
Intraoperative cystoscopy, complications of, 220 
Intravenous urography, in life evaluation, 68 
Intravesical onabotulinum toxin injection, 481—483 
intraoperative, 483 
onabotulinum toxin A (BTX-A), 481, 481f, 482f, 484 
Clostridium botulinum, 481 
mechanism of action, 481—483 
postoperative, 483 
procedure preoperative, 483 
contraindications, 483 
patient evaluation, 483 
supplies, 483 
Intrinsic sphincter deficiency (ISD), 53, 89, 95, 
455, 459 
Irritable bowel syndrome, Rome III criteria for, 290t 
Ischial spines, 28 
Ischioanal fossa. See Ischiorectal fossa 
Ischiocavernosus muscle, 23 
clinical correlation, 23 
Ischiorectal fossa, 25 
Ischium, 28 


J 


Johnson sexual response cycle, 317f 

Joint Commission on Accreditation of Healthcare 
Organizations JCAHO), 443 

Jorgensen scissors, 575 


K 
Kegel exercise program, 38, 261 
Kelly clamps, 451, 464 
Kelly forceps, 492 
Kinesiologic electromyography, 203-204 
clinical utility, 203 
technique, 203-204 
King’s health questionnaire (KHQ), 70, 74 
Kitner sponge, 464 
Kleppinger forceps, 452 
Kocher clamps, 451, 492 
KTP-Nd:YAG laser, 296 


L 

Lambert—Eaton syndrome, 483 

Laparoscopic-assisted vaginal hysterectomy 
(LAVH), 501 


Laparoscopic hysterectomy, 501-510 
bladder off, dissection, 505f 
cervical stump, 510f 
cuff closure, 509f 
fallopian tube, 505f 
intraoperative considerations, 502 
entry, 503 
operative setup, 502 
patient positioning and preparation, 502-503 
peritoneal incision, 504f, 505f 
peritoneum anteriorly, elevation of, 504f 
postoperative considerations, 510 
preoperative considerations, 501—502 
preoperative time-out, 502 
rationale for approach, 501 
Richardson suture, modified, 509f 
steps of 
bladder flap, development, 504, 504f 
circumferential colpotomy, 508f 
colpotomy, 507—508 
cornual pedicles, securing, 504—505, 505f 
fascia below, mobilizing, 507f 
laparoscopic scalpel, uses, 507f 
monopolar energy, uses, 507f 
round ligament, dividing, 503, 504f 
uterine artery pedicle, 507f 
uterine artery, securing, 506-507, 506f 
uterine vessels, skeletonization of, 505-506, 
505f, 506f 
vaginal cuff, closure of, 508-510 
utero-ovarian ligament, 505f 
uterus, surgical assistant places countertraction, 504f 
vaginal cuff, closure of, 508/ 
Laparoscopic supracervical hysterectomy (LSH), 501 
Laparoscopic surgery, 411 
advantages of, 501 
Laparoscopy, 289 
Lapra-Ty(Ethicon) devices 
use of, 534 
L-Arginine, 329 


Lateral relaxing incisions, midvaginal constriction, 600f 


Lateral sacral arteries, 34 
Laxatives, anal incontinence, 555 
Leg swelling, perioperative medical evaluation, 414 
Lesser sciatic foramen, 28 
Levator ani muscles 
support, 38—41 
levator ani muscle injury, 39—40 
levator ani muscle innervation, 40—41 
levator plate, 389 
pelvic floor structures, 41 
view of, 39f 
Levator hypertonicity, treatment of, 330 
Levator plate 
length of, 57f 
Lidocaine, pelvic reconstructive surgery, 593 
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Life evaluation 
bowel disorders 
clinical assessment of 
anal incontinence, 71—72 
constipation, 72—73 
fecal urgency, 73 
rectal prolapse, 73, 73f 
questionnaires, 73-75 
Birmingham bowel and urinary symptoms 
questionnaire (BBUSQ), 74 
fecal incontinence quality of life scale (FIQL), 74 
fecal incontinence severity index (FISD, 74-75 
manchester health questionnaire (MHQ), 74 
patient assessment of constipation 
(PAC-SYM/PAC-QOL), 75 
clinical and quality of, 61-79 
clinic-based tests, 64—68 
intravenous urography, 68 
magnetic resonance imaging (MRD, 68 
micturating cystourethrogram, 68 
pad testing, 67 
simple cystometry, 67—68 
ultrasound, 68 
urodynamics, 68 
overactive bladder questionnaires, 68-71 
Bristol female lower urinary tract symptoms 
(BFLUTS-SF), 70-71 
incontinence impact questionnaire long and 
short forms (IIQ/IIQ-7), 70 
King’s health questionnaire (KHQ), 70 
overactive bladder questionnaire (OABq), 70 
patient perception of bladder condition 
(PPBC), 71 
pelvic floor dysfunction 
clinical evaluation of patient, 61—62 
general health, 79 
medical outcomes study short form SF-36/SF-20 
and SF-12, 79 
questionnaires and measures used to, 77—79 
sexual health questionnaires, 77—79 
pelvic organ prolapse, 75—77 
clinic-based tests, 76 
history, 75 
magnetic resonance imaging, 76 
physical examination, 75 
questionnaires, 77 
pelvic floor distress inventory, 77 
pelvic floor impact questionnaire, 77 
staging, 76 
ultrasound, 77 
perineal body, dermatomes of, 67f 
‘Q-tip’/cotton-swab test, 67f 
questionnaires, 62—63 
pelvic floor dysfunction, screening questionnaires 
for, 63 
properties of, 62t 
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Life evaluation (Cont.): 
urinary incontinence 
bladder diaries, 64, 66f 
clinical assessment of, 63—64 
history of, 63—64 
physical examination, 64 
questionnaires, 68-71 
Bristol female lower urinary tract symptoms 
(BFLUTS-SF), 70-71 
characteristics of, 69t 
incontinence impact questionnaire long and 
short forms (IIQ/IIQ-7), 70 
King’s health questionnaire (KHQ), 70 
overactive bladder questionnaire (OABq), 70 
patient perception of bladder condition 
(PPBC), 71 
Liver function tests, perioperative medical 
evaluation, 415z 
Loop diuretics, 379 
Loperamide 
diarrhea-predominant fecal incontinence, 384 
fecal incontinence, 387 
Low-dose unfractionated heparin (LDUH), 438 
Lowenstein—Jensen culture, 309 
Lower urinary tract (LUT), 119 
bladder 
clinical correlations, 31—33 
coronal view of, 32f 
dysfunction, 122-123 
functional classification, 122, 122t 
terminology, 122-123 
striated urogenital sphincter complex, 33-34 
structure and function, 119-122 
anatomy, 119-120 
function, 120-121 
normal storage and emptying, 122 
structures and sphincteric mechanism, 31-34, 33f 
symptoms, 130, 136, 357 
tests to evaluate functions, 124-133 
bladder diaries, 124 
computed tomography urogram, 133 
cystoscopy, 130-131 
filling and storage cystometry, 126-128 
intravenous pyelogram (IVP), 132-133 
magnetic resonance imaging, 133 
postvoid residual (PVR) urine measurement, 124 
radiology, 131 
renal and bladder ultrasound, 132 
urethral function measures, 129-130 
urodynamics, 124-125 
preparing patient for, 130 
uroflowmetry, 125-126 
video-urodynamics, 130 
voiding cystometry (pressure-flow studies), 128-129 
voiding cystourethrogram (VCUG), 131-132 
ureters, 32f, 34 


urethra, 33—34 
clinical correlation, 34 
coronal view of, 32f 
Low-molecular-weight heparin (LMWH), 417, 438 
subcutaneous (SC), 439 
Lungu fistula, 576 


M 
Macrobid, prophylactic antibiotics, 430 
Magnetic field vector, 269 
Magnetic resonance imaging (MRI), 112, 120, 182, 
209, 227, 247, 415 
evaluation, 158 
in life evaluation, 68 
in pelvic imaging, 269-271 
clinical applications, 270 
research applications, 270-271 
of urethral diverticulum, 271f 
pelvic organ prolapse, anterior prolapse, 212 
study, 24 
Magrina-Bookwalter vaginal retractor, 451 
Mainprize, 340 
Manchester health questionnaire (MHQ), 74 
Marfan’s syndrome, 228, 248 
Marshall—Marchetti-Krantz (MMK) procedure, 91, 
397, 597 
Masterson clamps, 451 
Masters sexual response cycle, 317f 
Mayo needle, 537 
Mayo scissors, 457 
McCall culdoplasty, 254 
complications after, 2552, 257t 
McCall suture, 497, 497f, 498f 
external sutures, 498f 
reperitonealizing suture, 498f 
McGill Pain Questionnaire, short form of, 285, 285f 
Mechanical sphincter trauma, 157 
Median intra-abdominal pressures, 427 
Median umbilical ligament, 31 
Mensendieck somatocognitive therapy (MST), 368 
Menstrual dysfunction, rate of hysterectomy, 408 
Mercaptoacetyl triglycerine (MAG3) scan, 306 
Mesh complications, 219-220 
prevention of, 220 
Mesh erosion, 403, 522 
Mesh tensioning, 534f 
Metabolic equivalents (METs), 414 
Metamucil, in defecography, 182 
Metformin, perioperative medical evaluation, 417 
Metronidazole, anal incontinence, 555 
Metzenbaum scissors, 456, 457, 460, 490, 490f, 513, 
514, 514f, 517, 554, 594 
peritoneal cavity, 490f 
right-angle, 595 
Micturating cystourethrogram 
in life evaluation, 68 


Middle rectal arteries, 35 
Midpubic line (MPL), 76 
Midstream urine (MSU), 304 
Midurethral slings, types of, 94 
Mini-sling placement, self-fixating tips, 471 
Mixed urinary incontinence (MUI), 99-116 
bladder storage and elimination, 102f 
brain area activation during urinary storage, 
diagram of, 105f 
definition, epidemiology, and impact, 99-100 
evaluation, 106—107 
neurogenic urinary incontinence, evaluation and 
management of, 110f 
nonsurgical treatment, 107-111 
complementary and alternative medicine 
therapies, 111 
lifestyle modification and behavioral 
therapy, 107—109 
pharmacologic therapy, 109-111 
overactive bladder, interrelationship of, 100f 
parasympathetic and sympathetic postjunctional 
receptors, representation of, 105f 
pathophysiology, 100-106, 104-106 
normal voiding and storage physiology and 
anatomy, 100-101 
of storage disorders, 101-106 
percutaneous tibial nerve needle and 
stimulator, 114f 
prevalence of, 5, 6t 
storage and voiding efferent signals, 103/-104f 
stress hyperreflexia, 107f 
supraspinal control system, simplified model 
of, 106f 
test phase 
tined leads, 113f 
using percutaneous leads, 112f 
type of incontinence, prevalence of, 100f 
Modified McCall culdoplasty, 258 
Moschcowitz procedure, 254 
Motor function, 434 
Motor unit action potentials (MUAP), 203, 205f, 206 
Mucosal defect, 595, 596f 
Multichannel urodynamic study, voiding phase of, 146f 
Multi-electrode surface electromyography, 206 
Multiple randomized controlled trials, 184 
Multiple sclerosis (MS), 103 
Multi-sensor surface electrode, 207f 
Muscarinic receptors, 120 
Muscular dystrophy, 562 
Musculoskeletal surgical treatment, 296 
Mycobacterium tuberculosis, 305, 309 
Myoblast cell injection, in recurrent/refractory anal 
incontinence, 165 
Myofascial physiotherapy (MPT), 368 
Myogenic detrusor underactivity, 136 
Myogenic mechanism, 54 
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N 
Nalidixic acid, urinary tract infections, 311 
Narcotics, 138 
National Center for Quality Assurance, 61 
National Health and Nutrition Examination Survey 
(NHANES), 391 
National Hospital Discharge Survey database, 16 
National Institute for Clinical Excellence 
(NICE), 219 
National Institute of Diabetes and Digestive and 
Kidney Diseases (NIDDK), 280 
1987 diagnostic and exclusion criteria for interstitial 
cystitis, 280z 
National Survey of Ambulatory Surgery, 16 
Needle electromyography, 182-183, 204-206 
clinical utility, 206 
general overview of, 204—205 
technique, 205-206 
Nefazodone, 327 
Negative pressure wound therapy (NPWT), 433 
Neosphincter implantation 
in recurrent/refractory anal incontinence, 164 
Neovagina, reconstruction of, 392 
Nephrostomy tube, 309 
Nerve conduction velocity, 202 
Nerve injury, 257 
Neuroanatomy, 36-37 
somatic innervation 
perineum, clinical correlations, 37 
visceral innervation, 36-37 
clinical correlation, 37 
Neurogenic bladder, pathophysiology, 103-104 
Neurogenic urinary incontinence, evaluation/ 
management of, 110f 
Neurologic injuries, pathophysiology, 144-145 
Neuromuscular injuries, 55 
Neuromuscular junction zone, 201 
Neurophysiologic studies, 201—206 
Neurotoxins, pharmacologic action, 139z 
Neurotransmitters, 101, 323 
Nitric oxide (NO), 101 
Nitrofurantoin, urinary tract infections, 
310, 311 
Nocturia 
behavioral treatment for, 379 
definitions, 475 
Nonadrenergic noncholinergic (NANC) 
neurotransmitters, 101 
Noninvasive uroflow, 145 
Nonstandardized systems, 75 
Nonsteriodal anti-inflammatory drugs 
(NSAIDs), 427 
Norfloxacin, urinary tract infections, 310 
Normal defecation, physiology of, 174-175 
Nurses’ Health Study (NHS), 4 
Nutrition Examination Survey (NHANES), 4 
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(0) 
Obesity, 238 
olestra, 385 
orlistat, 385 
risk factors, 210-211 
vaginal repair surgery, 410 
Obstructed defecation, nonsurgical management of, 185 
Obturator arteries, 34 
Obturator foramen, 28 
Odds ratio (OR), 211, 228 
O’Leary—Sant Interstitial cystitis symptom and 
problem index, 287f 
Onabotulinumtoxin A (Botox), 115 
Onuf’s nucleus, 155 
OrBIT trial, 114 
Ovarian arteries, 36 
Overactive bladder (OAB), 3, 53—54, 64 
interrelationship of, 100f 
manifestations of, 53 
pelvic floor muscle training, symptoms 
randomized controlled trials of, 360:+-361t 
prevalence of, 6t 
questionnaires (OABq), 70 
Bristol female lower urinary tract symptoms 
(BFLUTS-SF), 70-71 
incontinence impact questionnaire long and short 
forms (IIQ/TIQ-7), 70 
King’s health questionnaire (KHQ), 70 
overactive bladder questionnaire (OABq), 70 
patient perception of bladder condition 
(PPBC), 71 
syndrome, 99 
prevalence and incidence of, 5 
Oxford grading scale, 67 


P 
Pactal prolapse, degree of, 177f 
Pad testing, in life evaluation, 67 
Palpitations, perioperative medical evaluation, 414 
Papillary urothelial tumor, 130f 
Paradoxical contraction, 73 
Parasympathetic postjunctional receptors, 
representation of, 105f 
Paravaginal defect, anterior prolapse with, 44f 
Paravaginal repairs, complications, 219 
Parietal fascia, 31, 41 
Parkinson disease, 103 
Partially epithelialized ring pessary, 349f 
Patient assessment of constipation 
(PAC-SYM/PAC-QOL), 75 

Patient perception of bladder condition (PPBC), 71 
Pelvic connective tissue, 41—45 

anterior vaginal wall, 41—42 

cardinal and uterosacral ligaments, 43f 

cervical and upper vaginal support 

clinical correlations, 43 


distal vaginal support, clinical correlation, 45 
mid-vaginal support, 43—44 
clinical correlation, 44 
posterior vaginal wall, 42—43 
pubocervical and rectovaginal fascia, 42f 
visceral (endopelvic) fascia, 41 
Pelvic floor 
anatomy 
blood supply, 34-36 
bony pelvis, 28-31 
external genitalia (vulva), 19-22 
levator ani muscle support, 38—41 
lower urinary tract 
structures and sphincteric mechanism, 31-34 
neuroanatomy, 36-37 
pelvic connective tissue, 41—45 
pelvic wall muscles and fascia, 31 
perineum, 22-28 
rectum, 34 
surgical spaces with clinical correlations, 
45-49 
vaginal anatomy and support, 37—38 
fascia, connective tissue, 210 
functional disorders (See Functional disorders, of 
pelvic floor) 
injury, 271 
lateral view of, 53f 
mechanisms, 54 
nerves of, 38f 
physical therapy, 330 
space, 48f 
spasticity, abnormal findings, 268-269 
surgery, 429 
Pelvic floor disorders (PFDs) 
age, 9 
anal and fecal incontinence, 8 
cost of illness, 13-14 
definition of, 3—4 
demographic risk factors for, 8-13 
economic impact, 13-17 
direct and indirect, 14t 
impact questionnaire (PFDI-20), 348 
pelvic organ prolapse, 7—8 
projected number of women, 13t 
urinary incontinence, 4—7 
Pelvic floor distress inventory (PFDI), 63, 77-78 
Pelvic floor dysfunction 
behavioral treatment for, 371-387 
clinical evaluation of patient, 61—62 
general health, 78-79 
medical outcomes study short form SF-36/SF-20 
and SF-12, 79 
muscle training and exercise, 372—374 
physiotherapy for, 353 
questionnaires and measures used to, 78-79 
screening questionnaires, 63 


pelvic floor distress inventory (PFDI), 63 
pelvic floor impact questionnaire (PFIQ), 63 
range evaluation, 63 
sexual health questionnaires, 77—79 
stiffness and structural support, 354 
therapeutic and preventative indications, 353 
vaginal weights, 356f 
Pelvic floor impact questionnaire (PFIQ), 63, 77 
Pelvic floor muscle (PFM), 353, 379 
control, 373—374, 375 
for urethral occlusion, 371 
Pelvic floor muscle training (PFMT), 214, 252, 
353, 364 
functional training of, 354 
hypertonic muscles, 367 
nonsurgical treatment, 214 
physical therapy, overactive bladder, 358-359 
postoperative management, 220-221 
randomized controlled trials (RCTs), 3652-3662 
urinary incontinence (UI), 354 
vaginal squeeze pressure, 355 
Pelvic imaging, 265-276 
cystourethrography, 265-266, 266f 
positive pressure cystourethrography, 266 
voiding cystourethrography, 266 
defecography, 267f- 269f 
evacuation proctography 
abnormal findings, 267-269 
normal findings, 267 
magnetic resonance imaging, 269-271 
clinical applications, 270 
research applications, 270-271 
of urethral diverticulum, 271f 
role in clinical management, 275-276 
ultrasound, 272-275 
endoanal, 272, 273f, 274f 
endovaginal, 272-273 
mesh on, 275 
translabial and transperineal, 273-275, 274f 
transvaginal, 274f, 275f 
Pelvic muscle, 66 
reflexive contractions, 88 
weakness, manifestation of, 52 
Pelvic organ prolapse (POP), 7-8, 55, 56-58, 61, 
75-77, 77f, 333, 353, 391 
age, risk factors, 11 
aim of treatment, 339-340 
anterior prolapse, 209-221 
anterior vaginal wall, infiltration of, 217f 
definition, 209-210 
anatomy, 209 
fascia, 210 
muscle, 209-210 
neurologic, 210 
dry dock, 210f 
evaluation, 211-214 
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imaging, 212-214 
pelvic organ prolapse examination, 212 
symptoms, 211 
family history, risk factors, 211 
fascia, 218f 
dissection of, 217f 
genetic factors, risk factors, 211 
indigocarmine, 220f 
magnetic resonance imaging, 213f 
nonsurgical treatment, 214-215 
pathophysiology, 210-211 
risk factors, 210-211 
pelvic axial magnetic resonance imaging, 212f 
pessaries, 214f 
recurrence and outcomes, 221 
surgical treatment, 215-221 
complications, 219-220 
consent and preoperative assessment, 215-216 
mesh repair, 218-219 
paravaginal repair, 218 
preoperative management, 215 
repair techniques, 216-218 
traditional/fascial midline repair, 216-218 
ureteric stenting, 220f 
World Health Organization surgical 
checklist, 2162 
calibrated scopette, 76f 
clinic-based tests, 76 
Cochrane systematic review, 517 
economic impact, 16 
efficacy, 363-364 
history, 652-662, 75 
incidence and remission of, 8 
magnetic resonance imaging, 76 
Mesh kits, 545 
pessaries for treatment (See Pessaries, pelvic organ 
prolapse treatment) 
physical examination, 75 
prevalence of, 7—8, 7t, 10f, 10t 
primary procedure for 
concomitant anti-incontinence surgery, 254 
concomitant hysterectomy, 253-254 
reconstructive/obliterative, 253 
surgical mesh, use of, 254 
surgical route for, 254 
questionnaires, 77—79 
characteristics of, 77t 
pelvic floor distress inventory, 77 
pelvic floor impact questionnaire, 77 
race, risk factors, 13 
recommendation of questionnaires, 73t 
staging, 76, 76t 
surgery for, 8 
treatment 
pessaries, 339 
ultrasound, 77 
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Pelvic organ prolapse quantification (POP-Q) system, 


4, 75, 88, 230, 230f, 246, 251, 265, 513 
measurements in, 75f 
pelvic organ support 
levels of, 249f 
stages of, 247t 
scale measurement points, 252f 
Pelvic organ prolapse/urinary incontinence sexual 
function questionnaire (PISQ), 78, 240 
Pelvic organ surgery 
abdominal repair vs. vaginal repair, 409z 
abdominal surgery, previous, 410 
additional prolapse surgery, needs, 410 
age, 410 
comorbidities 
hip/lower back problems, 411 
obesity, 410-411 
respiratory dysfunction, 411 
continence surgery, with prolapse surgery, 410 
gynecologists, 407 
prolapse surgery, influence factors, 407 
uterine prolapse, 408-409 
vaginal wall prolapse, anterior/posterior, 408 
vault prolapse, 409 
surgical approach, considerations, 411 
surgical skills/training, 409-410 
vaginal surgery, scarring, 410 
Pelvic pain syndrome, 367 
Pelvic plexus, 37 
Pelvic reconstructive procedures 
cell transplantation for, 567 
voiding dysfunction, 597 
Pelvic reconstructive surgery. See Reconstructive 
surgery 
sling, dissection of, 597, 598f 
Pelvic sidewall, 36f, 45—49 
pelvic ureter, clinical correlation, 45—46 
presacral space, clinical correlation, 46-47, 46f 
retropubic space, clinical correlation, 47—48, 48f 
superior hypogastric plexus, 47f 
Pelvic wall muscles and fascia, 31 
obturator internus muscle, 31 
piriformis muscle 
clinical correlation, 31 
Pelvis, 19-49 
blood supply, 34-36 
bony pelvis, 28-31 
external genitalia (vulva), 19-22 
levator ani muscle support, 38—41 
lower urinary tract 
structures and sphincteric mechanism, 31-34 
neuroanatomy, 36—37 
pelvic connective tissue, 41—45 
pelvic wall muscles and fascia, 31 
perineum, 22-28 
rectum, 34 


sagital view of, 40f 
surgical spaces with clinical correlations, 45—49 
vaginal anatomy and support, 37-38 
Penicillin allergy, 523 
Percutaneous nerve evaluation (PNE), 161, 476 
Periaqueductal gray matter (PAG), 101 
Perineal body, 24, 230 
clinical correlations, 24—25 
defects 
surgical treatment, 186 
dermatomes of, 67f 
Perineal descent, 55 
Perineal membrane (urogenital diaphragm), 22, 86 
clinical correlations, 24 
Perineorrhaphy, 523 
Perineum, 22-28 
anal canal, 27f 
anal sphincter complex, 27-28 
anterior (urogenital) triangle, 22-25 
deep space of, 23, 23f 
superficial space, 23, 23f 
bulbocavernosus muscles, 23 
ischioanal fossa, 27f 
ischiocavernosus muscle, 23 
pelvic musculature, sagittal view of, 25f 
perineal body, 24 
perineal membrane (urogenital diaphragm), 24 
posterior (anal) triangle, 25-27, 26f 
clinical correlations, 25—27 
pudendal (alcock) canal and lumbosacral 
trunk, 26f 
Retzius, retropubic space of, 24f 
superficial transverse perineal muscles, 23 
Perioperative medical evaluation, 413—422 
anesthesia induction, checklist, 421 
cardiac and pulmonary examination, 414 
cardiovascular evaluation, 415-416 
Duke activity status index, 414r 
history/physical examination, 414 
importance of, 421—422 
informed consent, 413—414 
laboratory tests, 415 
management of, 421—422 
antibiotic prophylaxis, 418—419 
bowel preparation, 418 
medical therapy, 416-417 
shaving, 420 
skin preparation, 420-421 
surgical safety checklist, 421 
thromboembolic prophylaxis, 419-420 
patient’s family history, 414 
radiographic studies, 415 
Peripheral nervous system, 138 
Peristaltic motility, 174 
Periurethral bulking agents, 141 
Periurethral bulking injection, 96 


Periurethral dissection, 456f 
Periurethral processes, 141 
Pessaries 
fitting, 343 
minor complications of, 349t 
nonsurgical treatment, 214-215 
pelvic organ prolapse treatment 
complications, 348 
effectiveness of 
prolapse symptoms, 347 
urinary incontinence, 347—348 
for incontinence of urine 
incontinence dish, 343 
incontinence ring, 343 
uresta continence pessary, 343 
indications for use, 339 
insertion and removal 
cube pessary, 346-347 
donut pessary, 346 
Gehrung, 345 
Gellhorn pessary, 345-346 
incontinence dish, 347 
incontinence ring pessary, 347 
ring and ring with support, 344-345 
uresta, 347 
neonatal prolapse, 340 
patient assessment and insertion, 343-344 
pelvic organ prolapse, 339 
pregnancy, prolapse, 340 
space-occupying pessaries, 342f 
success/failure, predictors of, 348 
for incontinence, 348 
for prolapse, 348 
types of, 340-343, 3412 
cube, 343 
donut, 343 
Gehrung, 342, 342t 
Gellhorn, 342 
inflatoball pessary, 343 
ring, 341 
Shaatz, 342 
space-filling, 342-343 
support pessaries, 340 
urinary incontinence, 340 
vaginal wind, 340 
use, contraindications, 344t 
Pfannenstiel incision, 463, 464 
Pharmacologic therapy, 109-111 
Pharmacotherapy. See Pharmacologic therapy 
Physical therapist (PT), 354 
Physical therapy. See also Physiotherapy 
electromyography (EMG), 355, 355f 
fecal incontinence, 362-363 
group exercises, 355f 
manometer, 355f 
overactive bladder, 358-359 
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bladder training on, 358 
pelvic floor muscle training, 358-359 
for pelvic floor dysfunction, 353-368 
pelvic organ prolapse, 363-367 
pelvic pain syndrome, 367-368 
during pregnancy/after childbirth, 359-362 
aerobic exercise, 362f 
sexual dysfunction, 367 
SUI (See Stress urinary incontinence) 
vaginal weighed cones, 356, 356f 
Physiotherapist, 356 
Physiotherapy. See Physical therapy 
Piriformis muscle, 31 
Plicae transversales recti, 34 
Pneumo-occluder balloon, 452 
Polybus, 339 
Polydioxanone suture, 537 
Polyethylene glycol (PEG), 183 
Polyglactin mesh inlay (RR 1.39), 517 
Polyglactin suture, 527 
Polymorphism, 211 
Polypropylene mesh inlay (RR 2.14), 517 
Pontine micturition center (PMC), 101, 122, 476 
Population-based evidence, 137 
Porcine dermis mesh inlay (RR 2.72), 517 
Positive pressure cystourethrography, 266 
Postanal repair (PAR), 559 
intraoperative, 559 
urinary catheter, 559 
Postcoital prophylaxis, 310 
Posterior anal triangle 
anatomy, 21f 
Posterior compartment surgery 
deep venous thrombosis prophylaxis, 523 
defecatory dysfunction, 522 
distal defect, Allis clamps, 525f 
excess vaginal epithelium/perineorrhaphy 
suture placement for, 527f 
trimming of, 526f 
functional failure, 522 
intraoperative 
graft augmentation, 526-527 
perineorrhaphy, 527 
posterior vaginal wall “kit” procedures, 527 
site-specific defect repair, 525-526 
surgical steps 
anesthesia and patient positioning, 522-523 
closure, 525 
suture placement, 524-525 
vaginal incision and dissection, 523—524 
lateral defect, 525f 
midline posterior defect, 524f 
plication of, 524f 
perineal body defects, repair, 526 
perineorrhaphy, suture placement for, 527f 
posterior colporrhaphy, 521 
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Posterior compartment surgery (Cont.): 
postoperation, 527—528 
preoperative 
consent, 521—522 
patient evaluation, 521 
proximal defect, 526f 
rectocele, stage 3, 522f 
site-specific lateral defect repair, 526f 
site-specific posterior repair, 521 
site-specific proximal defect repair, 526f 
traditional posterior colporrhaphy, 521 
vaginal incision/dissection, 523f 
Posterior femoral cutaneous nerve, 27 
Posterior tibial nerve, 163 
Posterior tibial nerve stimulation (PTNS), 114, 
162-163 
in recurrent/refractory urgency urinary 
incontinence, 114 
Posterior vaginal defects, 176 
Posterior vaginal wall 
prolapse, 522 
boat in dry dock, 227f 
definition, 225-227 
development, risk factors for, 2272 
evaluation, 229-233 
level II support of, 227f 
nonsurgical treatment, 233 
pathophysiology, 227-229 
pelvic descent grading by defecography, 2311 
pelvic organ prolapse quantification system 
(POP-Q), 230f 
perineocele, 229f 
plane of dissection, 238f 
rectocele classification, 232t 
recurrence, 240-241 
sagital view of, 226f 
sexual function and posterior repair, 239-240 
standing rectovaginal examination, 231f 
surgical management, 233-240, 235-236 
levator plication, 235 
perineorrhaphy, 234-235 
posterior colporrhaphy, 234 
site-specific repair, 235 
tension-free vaginal mesh kit procedures, 
236-239 
efficacy of, 237t 
transperineal and transanal repair, 239 
treatment 
posterior colporrhaphy efficacy, 234t 
site-specific posterior repair efficacy, 235r 
surgical treatment, 186 
Posthysterectomy vault prolapse, 536 
Postmenopausal women, 310 
Postoperative Ileus 
clinical features of, 435z 
Postoperative nausea, 510 


Postoperative wound infections 
management, 432 
Postvoid residual urine volume (PVR) measurement, 
68, 136 
Potassium channel openers, pharmacologic action, 139z 
Pregnancy 
physical changes, 359 
recommended aerobic exercise, 362 
risk factors, 211 
test, perioperative medical evaluation, 415, 
4151, 417 
Presacral nerve, 36 
Presacral space, 46 
PRESIDE study, 317 
Pressure-flow study, 129f 
Pressure transmission, 51 
ratios, 92 
Prevalence, definition of, 3 
Prevesical space. See Space of Retzius 
Primary bladder neck obstruction, 142f 
Probiotics, live microorganisms, 311 
Program to Reduce Incontinence by Diet and Exercise 
(PRIDE), 108 
Prolapse transvaginal mesh kit procedures, 239 
Prophylactic antibiotics, 236, 419 
therapy, 432 
Prophylaxis 
guidelines, 419 
urinary tract infections, 310 
for urogynecologic procedures, 419 
Prostaglandin synthesis inhibitors 
pharmacologic action, 139z 
Proximal vagina, 56 
Psychogenic urinary dysfunction, 140 
Pubic symphysis, 47 
Pubis, 28 
Puboanalis, 39 
Pubocervical fascia, 42 
Pubococcygeal line (PCL), 76 
Pubococcygeus muscle, 226 
Puboperinealis, 39 
Puborectalis muscle, 39, 166, 267 
component, 155 
Puborectalis sling procedures 
in recurrent/refractory anal incontinence, 166 
Pubovaginalis, 39 
Pubovaginal slings, 397, 398 
procedure, 398f 
Pudendal canal, 25 
Pudendal nerve, 40, 55 
Pudendal nerve terminal motor latency (PNTML), 
162, 201-203, 202-203 
clinical utility, 203 
compound muscle action potential (CMAP), 
201-202 
examination, 201 


Mark electrode for, 202f 
nerve conduction studies, general overview of, 201 
normal and abnormal values, 203 
normal values, 203t 
recording, 201 
stimulating, 201 
Pulmonary embolism (PE), 437 
Pyelonephritis, definitions of, 301 


Q 
Q-tip test, 52, 53f, 67f, 265 
Quality-adjusted life years (QALYs), 92 
Quality of life (QOL), 61 
Questionnaires, 62—63 
pelvic floor dysfunction, screening questionnaires 
for, 63 
properties of, 62t 


R 
Radiation therapy, 322 
Radio frequency, 566 
Radio-opaque plastic marker studies, 179, 192 
RAND 306-Item Health Survey, 70 
Randomized controlled trials (RCTs), 108, 
354, 408 
Reconstructive surgery 
abdominal sacral colpopexy, 399f 
absorbable synthetic polyglactin (Vicryl) mesh, 400 
Burch colposuspension, 398f 
efficacy 
anterior compartment, 400 
apical compartment, 401 
posterior compartment, 400-401 
prolapse, abdominal sacral colpopexy, 399 
stress incontinence, surgery for, 397-398 
transvaginal graft use, 400 
gold standard technique, 399 
Gore-Tex, extrusion of, 402f 
graft materials, 392-396 
biologic grafts, 394 
classification of, 392 
composite meshes, 395 
in pelvic reconstructive surgery, 395-396 
synthetic meshes, 394—395 
use of, 391-404, 402 
indications, 392 
lower urinary tract storage symptoms, 401 
mesh augmentation, 400 
mesh erosion into urethral lumen, 401f 
midurethral sling procedures, 399f 
patient adherence, 397 
pelvic/grafts, clearance process for, 395-396 
polyethylene terephthalate, extrusion of, 402f 
potential complications 
abdominal sacral colpopexy, 401—402 
graft erosion/dyspareunia, 403—404 
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stress incontinence, 401 
transvaginal graft use, 402—404 
prolapse recurrence, 401 
pubovaginal slings, 398f, 401 
transobturator midurethral slings, 401 
vaginal apex, persistent granulation tissue, 404f 
vagina, prolapse, 391 
Rectal compliance, 157 
Rectal distention, 191 
Rectal injury, 257 
intraoperative, 590 
equipment, 591-592 
proctotomy, primary repair of, 590 
rectosigmoid resection/primary anastomosis, 590 
postoperative, 592 
preoperative, 590 
Rectal intussusception, 185 
Rectal mucosal intussusception, 196 
Rectal prolapse, 55, 73, 73f, 177 
abnormal findings, 269 
pathophysiology of, 177 
surgical treatment, 187 
Rectoanal inhibitory reflex (RAIR), 155, 198 
Rectoceles, 176f, 185 
abnormal findings, 268 
defecograms of, 182f 
Rectopexy, 187f 
Rectouterine pouch, 34 
Rectovaginal fascia (RVF), 42 
Rectovaginal fistula 
posterior vaginal mesh exposure, 435f 
repairs, 392 
Rectovaginal septum (RVS), 42, 235 
Rectovaginal space, 227 
Rectum, 34 
clinical correlations, 34 
cystoscope sheath, 597 
divide mesh, 594f 
Recurrent anterior vaginal wall prolapse, 257—258 
Recurrent/refractory anal incontinence, 164-166 
artificial bowel sphincter, 164-165 
colostomy, 166 
dynamic graciloplasty, 164 
myoblast cell injection, 165 
neosphincter implantation, 164 
puborectalis sling procedures, 166 
SECCA procedure, 165 
Recurrent/refractory urgency urinary incontinence, 
111-116 
surgical treatment, 111-116 
Reflex pathways, 86 
Refractory disease, surgical treatment, 296-297 
Retropubic procedures, advantage of, 259 
Retropubic space, 48 
Retropubic urethropexy, gradual tissue failure, 52f 
Rhabdosphincter. See Sphincter urethra 
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Ring pessary 
insertion of, 344f 
in introducer, 345f 
with support, 341f 
without support, 341f 
Rome criteria, 72 
Round ligaments, 30 


S 
Sacral colpopexy, 186. See also Vaginal 
vault prolapse 
Sacral mesh attachment, 533 
Sacral nerve stimulation (SNS), 161-162, 475-481, 
561-563 
constipation, chronic, 476 
cystoscopic equipment, 483 
disadvantages, 161 
external anal sphincter defect vs. intact external 
anal sphincter, 162 
fecal incontinence, 476 
history and development, 161 
indications, 161 
internal anal sphincter defect repair vs. sacral nerve 
stimulation, 162 
intraoperative 
foramen needle placement, S3 nerve root, 479f 
IPG placement, 480 
lead wire placement, 479—480 
monitored anesthesia care (MAC), 478 
needle placement, 478-479 
patient positioning and anesthesia, 478 
sacral anatomy, 478f 
sacral foramina, location determination, 478 
mechanism of action, 161, 476 
nonobstructive urinary retention, 476 
outcomes, 161-162 
patient selection criteria for, 162f 
in pelvic floor injury, 162 
pontine micturition center (PMC), 476 
postoperative, 480—481 
preoperative, 477 
consent, 477 
patient evaluation, 477 
patient preparation, 477 
S2, S3 and S4 nerve root stimulation, 4771 
procedure, 161, 476-477 
pudendal afferent stimulation, 476 
in pudendal neuropathy, 162 
staged implant, 476 
urgency incontinence, 476 
vs. sphincteroplasty, 162 
Sacral neuromodulation’s specific mechanism, 112 
in recurrent/refractory urgency urinary 
incontinence, 112-114 
Sacral reflex, 203 
clinical utility, 203 


normal values, 203 
technique, 203 
Sacral venous plexus, 532 
Sacrocervicopexy, 399 
Sacrocolpopexy, 260, 409 
Sacrohysteropexy techniques, 399, 408 
Sacrospinous ligament, 30 
sutures, 535f 
Sacrospinous ligament fixation (SSLF) procedure, 
29, 535 
Michigan 4-wall, 536 
potential complications of, 535 
Sacrospinous ligament suspension, 255-258 
long-term complications, follow-up, and recurrence 
of, 256t 
results and complications, 255-258 
surgical anatomy, 255 
surgical technique, 255 
Sacrotuberous ligament, 30 
Salpingo-oophorectomy, right, 496f 
alternate approach, 496f 
Scarpa fascia, 19 
SECCA procedure 
in recurrent/refractory anal incontinence, 165 
Selective norepinephrine reuptake inhibitors 
(SNRIs), 327 
Serotonin type 4 (5HT-4) receptor agonists, 184 
Sex hormone-binding globulin (SHBG), 326 
Sexual dysfunction, 367, 428 
Sexual function questionnaires 
characteristics of, 78t 
female sexual function index (FSFI), 78 
Golombok-Rust inventory of sexual satisfaction 
(GRISS), 78 
pelvic organ prolapse/urinary incontinence sexual 
questionnaire (PISQ/PISQ-12), 78 
Sexual health questionnaires, 78 
Sexual intercourse, 303 
Sexually transmitted diseases (STDs), 301 
Sexual receptivity, 322 
Sexual side effects, medications, 324t 
Sigmoidocele, abnormal findings, 268 
Sildenafil, 329 
Simple cystometry, in life evaluation, 67—68 
Simple labial reduction, 331f 
Sims speculum, 212, 513 
Single fiber electromyography, 55f 
Sitzmark study, radiograph of, 179f 
Skeletal muscle-relaxing drug, diazepam, 184 
Skene glands, 331 
Sling tensioning, 459f 
Small bowel injury 
intraoperative 
enterotomy, primary repair of, 587-588 
equipment, 588-589 
resection/primary anastomosis, 588 


postoperative, 589 
preoperative, 587 
Small bowel obstruction, 436f 
diagnosis of, 436 
Interceed, 437 
Seprafilm, 437 
Small intestine submucosa (SIS), 601 
Smooth muscle relaxants, pharmacologic 
action, 139t 
Sneeze-induced continence reflex, 87 
Soluble dietary fiber, 159 
Space of Retzius, 47 
Sphincter atrophy, 157 
Sphincter bulking agents, nonsurgical management, 
160-161 
Sphincter dysfunction, 566 
Sphincteric relaxation failure, treatment, 148—149 
Sphincter muscle, 120 
Sphincter urethrae muscles, 24, 33 
Sphinteric relaxation failure, pathophysiology, 140 
Spinal cord injury, 103 
Spinal cord lesion, 145 
Spinal cord surgery, 136 
Sponge sticks, 519 
Standardized protocols, 158 
Staphylococcus aureas, 418 
Staphylococcus epidermidis, 418 
Staphylococcus saprophyticus, 302 
STARR procedure, 185 
Static imaging, 192-194 
colonic motility (Sitzmark) study, 192-193 
ultrasound, 193—194 
endoanal (See Endoanal ultrasonography 
(EAUS)) 
transperineal/translabial (See Transperineal/ 
translabial ultrasound) 
Stimulant laxatives, 183 
Stress hyperreflexia, 107f 
Stress incontinence, 51 
behavioral treatment, 374—375, 375t 
prevalence of, 5, 5t 
Stress Incontinence Surgical Treatment Efficacy Trial 
(SISTEr), 466 
Stress strategy, patient instructions, 374f 
Stress urinary incontinence (SUI), 4, 51-53, 83-96, 99, 
258, 348, 353-358, 455-472, 596 
from animal models of, 87-88 
anti-incontinence surgery, 463 
Burch colposuspension, 463 
intraoperative 
abdominal incision, 464 
anesthesia/patient positioning, 463—464 
catheterization, 465 
cystoscopy, 465 
incision closure, 465 
retropubic space, 464—465 
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suture placement, 465 
urethrovesical junction, 464—465 
postoperation, 465 
preoperative, 463 
antibiotic prophylaxis, 463 
consent, 463 
patient evaluation, 463 
complications, 357 
contemporary theories, 51 
continence mechanisms 
from human data, 88 
pharmacologic insight into, 87 
definition, 83 
development of, 52 
electrical stimulation, 356-357 
epidemiology, 83-84 
evaluation of patients with, 88—90 
FemSoft urethral insert device, 90f 
inside-to-out approach, 461 
intraoperative 
abdominal incisions, 456 
anesthesia/patient positioning, 456 
cystoscopy, 457 
mesh sling placement, 456—470, 469f 
setting sling tension, 457 
sheath removal, 457 
vaginal incision, 456 
wound closure, 457—458 
intrinsic sphincter deficiency criteria, 89t 
intrinsic urethral sphincter, sympathetic and 
parasympathetic innervation of, 85f 
laparoscopic Burch procedure, 92f 
long-term outcomes, 357-358 
master surgeon’s corner, 456 
mesh placement, 462f 
midurethral slings, 455 
nonsurgical options, 90 
outside-to-in approach, 461 
pathophysiology, 84-87 
periurethral dissection, 456f 
postoperation, 458 
potential mechanism for, 53 
preoperative 
consent, 455-456 
patient evaluation, 455 
progression, with injection, 472f 
pubovaginal sling, traditional, 465—469 
intraoperative 
anesthesia/patient positioning, 466 
cystoscopy, 469 
fascial harvest, 467f 
graft harvest, 466 
graft placement, 468 
retropubic space, mobilization of, 467F 
setting sling tension, 468—469 
vaginal/abdominal incisions, 466, 469 
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Stress urinary incontinence (SUI) (Cont.): postprocedure, 472 
postoperation, 469 preoperative, 471-472 
preoperative, 466 urethral pressure, sources, schematic diagram of, 86f 
treatment for, 465 urethrotomy, repair, 457 
recurrence, 95—96 urodynamic testing, 902, 463 
retropubic midurethral sling, 455 urogenital sphincter musculature, oblique view of, 85f 


retropubic space, dissection of, 464/ vaginal incision, 462 
single-incision slings, 469-471 Valsalva leak point pressures, 463 


intraoperative, 470 
anesthesia/patient positioning, 470 
cystoscopy, 470 
mesh placement, 470 
setting mesh tension, 470 
skin incisions, 470 
wound closure, 470—471 

multiple mini-slings, 469 

postoperation, 471 

preoperative, 470 


voiding dysfunction, 596—598 
Striated urogenital sphincter complex, 33, 33f 
Subtraction cystometry, 126 
Sudden-onset anal incontinence, 71 
Sulfamethoxazole, urinary tract infections, 311 
Sulfonylureas, perioperative medical evaluation, 417 
Superficial transverse perineal muscles, 22 

clinical correlation, 23 
Superior gluteal arteries, 34 
Superior rectal artery, 36 


subtypes of, 84 Superior vesical arteries, 35 

surgical treatment options, 52, 90-94, 469 Supine stress test, 123 
anterior colporrhaphy, 91 Suprapubic catheter, 431 
bladder neck needle suspension, 91 Supraspinal control system, simplified model of, 106f 
burch vs. pubovaginal sling, 95 Surgical competency, 443 


colposuspension, 92-93 Surgical spaces 

efficacy of, 95 with clinical correlations, 45—49 

laparoscopic Burch pelvic sidewall, 45—49 
colposuspension, 92 Surgical wounds, classification of, 433t 


vs. tension-free vaginal tape, 95 Surveillance epidemiology and end results 
midurethral slings, 93-94 (SEER) data, 141 


retropubic vs. transobturator, 95 Suspected pulmonary embolism, diagnostic 


periurethral bulking, 94 strategy, 438 
pubovaginal sling, 93 Suture erosions, 433 
retropubic colposuspension procedures, 91—92 Sympathetic postjunctional receptors, representation 
slings, 94 of, 105f 
therapies for, 90-95 Sympathetic system, o-adrenergic receptors, 84 
transobturator midurethral sling, 458—462 Symptomatic cystocoele, 209 
incision for, 460f Synthetic grafts, characteristics of, 3932 
intraoperative Synthetic meshes, 394-395 


complications, 592-595 
complete intravaginal mesh excision, 593 


anesthesia/patient positioning, 460 
cystoscopy, 461—462 


mesh sling placement, 461 consent, 592 

setting sling tension, 461 instruments, 592—593, 593-594 

sheath removal, 461 intraoperative, 593 

thigh incisions, 460 patient evaluation, 592 

vertical incision, 460-461 postoperative, 594 

wound closure, 462 preoperative, 592-593 
postoperation, 462 small mesh exposure, local excision of, 593 
preoperative intravesical erosion of, 595-596 

consent, 459-460 surgical mesh, types of 


photomicrograph, 396f 
Systemic sclerosis, 562 


patient evaluation, 459 
sling tensioning, 459f 
U-shaped retropubic sling, 458 
transurethral injection, 472 T 
trocar passage, 457f, 458f, 461f Tansperineal ultrasound, 193-194 
urethral bulking therapy, 471-472 clinical utility, 193-194 
intraoperative, 472 technique, 194 


“Tension-free” midurethral sling, 228 
Tension-free vaginal mesh kit procedure, 238 
Tension-free vaginal tape (TVT) polypropylene, 
93, 398, 455 
Terminologia Anatomica, components of, 39 
Testosterone, 322 
Test phase 
tined leads, 113f 
using percutaneous leads, 112f 
Thiazolidinediones perioperative medical evaluation, 
417 
Thorek scissors, 575 
Thromboprophylaxis, mechanical methods, 419 
Tibolone, 329 
Total laparoscopic hysterectomy (TLH), 501 
Transabdominal approach, 187 
Transanal approach, 239 
Transanal irrigation, nonsurgical management, 160 
Transdermal systemic estrogen replacement, 328 
Translabial ultrasound, 273—275, 274f 
clinical utility, 193-194 
technique, 194 
Transobturator midurethral sling, 458 
Transobturator tapes (TOT), 93, 398 
Transperineal/translabial ultrasound, 72, 273—275, 274f 
images, 195f 
Transposed skeletal muscle 
complications associated with electrical stimulation 
of, 1652 
Transurethral catheter, 431 
Transvaginal mesh placement, 236 
Transvaginal ultrasound, 274f, 275f 
Transvaginal ureteroneocystostomy, 579 
Transversus abdominal (TrA) muscle, 354 
Trendelenburg position, 503 
Tricyclic antidepressants, pharmacologic action, 139z 
Trimethoprim, urinary tract infections, 307, 310, 311 
Trocar-free anterior elevate system, 517f 
Trocar-free vaginal mesh kits, 517, 546 
Trocar-guided procedures 
bilateral sacrospinous ligaments, leading legs/plastic 
sheaths, 549f 
bladder serosa, exposure of, 549f 
dilute local anesthetic, hydrodissection of, 549f 
intraoperative, 546-549 
sacrospinous ligament, anterior access, 
548-549 
trocar path, through ischioanal fossa, 547-548 
Mesh kits, 545 
pararectal space, importance, 547f 
paravesical space, 549 
posterior—apical mesh, 548 
postoperative, 550 
preoperative, 545 
antibiotic prophylaxis, 546 
bowel preparation, 546 
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consent, 546 
patient evaluation, 546 
U dissection, 549f 
vaginal mesh colpopexy procedure, anterior/apical 
prolapse prior, 548f 
Trocar-guided transobturator mesh (RR 3.55), 517 
T2-weighted single-shot fast spin-echo imaging 
sequence, 197 


U 
Ultrasonography, 232 
Ultrasound 
endoanal (See Endoanal ultrasonography (EAUS)) 
endovaginal (See Endovaginal Ultrasound) 
in life evaluation, 68 
limitations of, 132 
mesh on, 275 
in pelvic imaging, 272-275 
pelvic organ prolapse, anterior prolapse, 212-213 
probe, 272 
probe technology, advantages in, 272 
translabial (See Translabial ultrasound) 
transperineal (See Transperineal/translabial ultrasound) 
transvaginal (See Transvaginal ultrasound) 
Underlying mechanisms, 56f 
Unfractionated heparin (UFH), 439 
Upper urinary tract (UUT), 119 
Uresta continence pessary, 344f 
Uresta pessary, 343 
Ureteral injury, 45, 584 
intraoperative 
crush injury, 585 
instruments, 585 
mild thermal injury, 585 
obstruction from tension, 585 
repair options, 585-586 
ureteral laceration, 585 
ureter, ligation of, 585 
postoperative, 586 
preoperative 
consent, 584 
patient evaluation, 584 
patient preparation, 584 
Ureteral reflux, 130 
Ureters, 119 
anterior cul-de-sac, surgeon’s left index finger, 493f 
cadaveric dissections, 538 
Urethra, coronal view of, 32f 
Urethral catheterization, 308 
Urethral dysfunction, 84 
Urethral lumen, mesh erosion, 401 
Urethral-pressure profiles (UPPs), 125, 128f 
Urethritis, definitions of, 301 
Urethrocystoscopy, 107 
Urethrovaginal sphincter, 33, 34 
muscles, 24 


627 


628 Index 


Urgency urinary incontinence (UUD, 4, 64, 99-116 
behavioral treatment program, 377t 
bladder storage and elimination, 102f 
brain area activation during urinary storage, 
diagram of, 105f 
definitions, 99-100, 475 
electrical stimulation, 359 
epidemiology, and impact, 99-100 
evaluation, 106-107, 108/, 109f 
incidence of, 5 
management of, 108f, 109f 
neurogenic urinary incontinence, evaluation and 
management of, 110f 
nonsurgical treatment, 107-111 
complementary and alternative medicine 
therapies, 111 
lifestyle modification and behavioral therapy, 
107-109 
pharmacologic therapy, 109-111 
overactive bladder 
interrelationship of, 100f 
pharmacologic therapies, 111z 
overactive bladder pharmacologic therapies, 111r 
parasympathetic and sympathetic postjunctional 


incidence of, 5 


incontinence impact questionnaire long and short 


forms (IIQ/IIQ-7), 70 
King’s health questionnaire (KHQ), 70 
national costs of, 15t 
overactive bladder, 14-15 
overactive bladder questionnaire (OABq), 70 


patient perception of bladder condition (PPBC), 71 


pelvic floor muscle training (PFMT), 354 


pelvic organ prolapse, pessaries for treatment, 340 


physical examination, 64 
prevalence of, 4—5, 10f, 102, 11f 
questionnaires 

characteristics of, 69t 
race, risk factors, 12-13 
remission of, 5 
routine care costs for, 15-16, 15t 
severity of, L1f 
surgery for, 5—7 
symptom types of, 11f 
total costs, 14 
treatment network, 95 
type of, 4 
in women, fecal impaction, 379 


receptors, representation of, 105f Urinary leakage, 354 
pathophysiology, 100-106 Urinary retention, 429 
normal voiding and storage physiology and Urinary symptoms, behavioral treatment 


anatomy, 100-101 
of storage disorders, 101-106 
percutaneous tibial nerve needle and stimulator, 114/ 
prevalence of, 5, 6t 
recurrent/refractory urgency urinary incontinence, 
111-116 
surgical treatment, 111-116 
storage and voiding efferent signals, 103/-104f 
stress hyperreflexia, 107f 
supraspinal control system, simplified model of, 106f 
test phase 
tined leads, 113f 
using percutaneous leads, 112f 
type of incontinence, prevalence of, 100f 
Urge suppression skills, behavioral treatment, 375-376 
Urge suppression strategy, 376, 376f 
Urinalysis, perioperative medical evaluation, 415r 
Urinary catheters, 309 
Urinary incontinence (UI), 4-7, 4t, 68-71, 343f, 
354, 391 
age, risk factors, 9-11 
annual medical care costs, 15t 
bladder diaries, 64, 66f 
Bristol female lower urinary tract symptoms 
(BFLUTS-SF), 70-71 
clinical assessment of, 63—64 
coexisting with, 8 
female, treatment of, 354 
history of, 63—64, 65t-66t 


biofeedback, 380-381 
bladder diary, 372 
sample, 373f 
for nocturia, 379 
patient education, 372 
for stress incontinence, 372-375 
urgency, 375-379 
for voiding dysfunction, 379-380 
weight control, role of, 381 


Urinary tract infections (UTIs), 120, 141, 301 


bacteriuria, definitions of, 302t 

clinical situations, specific 
asymptomatic bacteriuria, 308 
catheter-associated infection, 308-309 
children, lower urinary tract infection in, 309 
pyelonephritis, acute, 308 
urinary tract tuberculosis, 309 
urolithiasis, 309-310 

complicated, 301 

conditions, 304t 

diagnostic investigations 
blood tests, 307 
computed tomography, 306 
cystoscopy, 307 
imaging studies, 305-307 
intravenous urography, 306 
magnetic resonance imaging, 306-307 
micturating cystogram (MCU), 306 
nuclear medicine scanning, 306 


plain abdominal radiograph, 306 
ultrasound, 306 
urinalysis, 305 
urine microscopy and culture, 305 
E. coli infection, 302 
evaluation, presentation, 305 
Lactobacillus composition, 303 
mucosal lining of, 304 
pathophysiology, 301 
bacterial virulence factors, 303 
clinical management, 304-305 
host factors, 303-304 
microbiology, 302 
natural history, 301-302 
pathogenesis, 302 
recurrence 
future approaches, 311 
prevention, 310-311 
risk of, 303t 
sexual intercourse, 303 
toll-like receptor (TLR) family, 304 
treatment, 307 
antimicrobial therapy, 307 
general measures, 307 
Urinary tract storage symptoms, lower, 401 
Urine cultures, 305, 430 
Urodynamics 
definition of, 124 
in life evaluation, 68 
pelvic organ prolapse, anterior prolapse, 213-214 
proven etioloigies, 144 
stress incontinence, 83 
testing, 107, 463 
tracing, 144f 
Urogenital diaphragm, 24 
inferior fascia, 24 
Urogenital distress inventory (UDI-6), 70, 348 
Urogenital hiatus, 29 
Urogenital origin pain, 279-297 
American Urological Association Guideline, 294f 
body/pain map from, 284f 
chronic pelvic pain 
conditions, 282t 
definition, 279 
pathophysiology, 281-282 
endometriosis 
definition, 279 
nonsurgical treatment, 290-291 
pathophysiology, 282 
evaluation 
diagnostic tools, 288-290 
history, 283-286 
physical examination, 286—288 
history of, 2841 
interstitial cystitis/painful bladder syndrome 
definition, 280 
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nonsurgical treatment, 292-293 
pathophysiology, 282, 283f 
surgical treatment, 296 
symptoms of, 285f 
irritable bowel syndrome 
Rome III criteria for, 2902 
McGill Pain Questionnaire, short form of, 285f 
musculoskeletal 
surgical treatment, 296 
1987 NIDDK diagnostic and exclusion criteria for 
interstitial cystitis, 280z 
O’Leary-Sant Interstitial cystitis symptom and 
problem index, 287f 
PUF questionnaire, 286f 
refractory disease 
surgical treatment, 296-297 
treatment 
general principles of care, 290 
nonsurgical treatment, 290-294 
surgical treatment, 295-297 
vulvodynia 
definition, 280-281 
nonsurgical treatment, 291-292 
pathophysiology, 283 
surgical treatment, 296 
Urogenital triangle, 22 
Urogynecologic questions, 132f 
Urogynecologic surgery, 413 
Urogynecologists, 421 
Uropathogenic E. coli (UPEC), 302 
Urothelium, 119 
U.S. Food and Drug Administration, 238 
Uterine artery, isolation, 35, 505 
Uterine conserving prolapse surgeries, 408 
Uterine cornua, 505 
Uterine-sparing sacrospinous hysteropexy (USSH), 408 
Utero-ovarian ligaments, 496f 
Uterosacral ligaments, 30, 43 
Uterosacral ligament suspension (USLS), 46, 409 
anterior/posterior vaginal walls, placement of, 541f 
cystoscopy, 538 
cystourethroscopy, 541 
intraoperative, 539 
anesthesia/patient positioning, 539 
exposure, 540 
peritoneal entry, 539-540 
uterosacral ligament suture placement, 540 
vaginal vault, suspension of, 541 
vaginal wall, suture attachment, 540, 541 
laparotomy sponges, 540 
postoperative, 541 
preoperative 
antibiotic prophylaxis, 539 
bowel preparation, 539 
consent, 539 
patient evaluation, 538-539 
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Uterus surgery instruments, 411, 599 
Index and middle finger, 495f vault prolapse, abdominal repair, 392 
ligamentous pedicles, 492f Vaginal hysterectomy (VH), 408, 421, 487, 501 
removal of, 487, 488/, 495f cervix, circumferential incision, 488, 489f 
superiorly/posterior peritoneum, 491f group, 428 
intraoperative, 487—500 
Vv preoperative, 487 
Vacuum-assisted closure device, 433 rationale for approach, 487 
Vagina uterine descensus/cystocele/rectocele 
anatomy and support, 37—38 severe pelvic organ prolapse, 488/ 
apex (See Cervical stump) uterus, downward traction on, 488, 489f 
arteries, 35 vaginal cuff, 499f 
balls, 356 Vaginal vault prolapse, 7 
bulge, symptoms, 521 abdominal repair of, 392 
canal, 514-516 to cystocele and uterine prolapse, 185 
clitoral sensory perception, 327 Vaginal wall prolapse 
closure, 578 lithotomy position, photographs in, 247f 
cones, use of, 356 Validation 
connective tissue, 90 condition-specific, 62 
constriction, 599 generic, 62 
cuff, vaginal hysterectomy, 499f Valsalva leak point pressures, 463 
digitation, 230 Valsalva maneuver, 72, 154, 373 
dilators, 601 Venlafaxine, 327 
discharge, 341 Venous thromboembolism (VTE), 215, 417, 437 
dissection, 523f gynecologic surgery, factors, 437t 
lateral margins of, 517f prophylaxis, 221 
downward displacement, 56 risk classification, 420t 
dryness, 322 Ventilation—perfusion (V/Q) scan, 438 
epithelium, 456, 514, 516f, 523, 525, 527, 545 Vesical neck, 33 
edges, 515f Vesical venous plexus, 46, 47 
expose mesh, 593 Vestibulectomy, 331f 
management of, 456 Vestibulodynia, cotton swab test for, 325f 
estrogen, 215, 602 Vicryl suture, 595, 596f 
cream, 253 Videourodynamic testing, 96 
examination, 433 Visceral connective tissue, 41f, 43 
flap development, 576 Visceral injury, hydrodissection, 594 
flora, 432 Viscero-visceral interaction, 281 
hammock, 398 Voiding cystourethrogram (VCUG), 131, 
incision, 418, 516f, 523f 131f, 266 
introitus, 547 Voiding phase dysfunction, 135-150 
lubrication, estrogen deficiency, 322 bladder, drugs affect, 139r 
mesh exposure, 456, 460, 470 bladder outlet dysfunction, 149-150 
management of, 456 anatomical obstruction treatment, 149 
mucosa, 509 detrusor external sphincter dyssynergia, 
normal vaginal axis, drawing of, 56f 149-150 
packing, 519, 520, 594 dysfunctional voiding, 149 
pain mapping, 325 functional obstruction treatment, 149 
paravaginal repair, 408 primary bladder neck obstruction, 149 
pessaries, 340 Blaivas and Groutz nomogram, 147f 
clinicians primarily opt, 339 definition of, 135 
complications, 215 dysfunctional voiding, case of, 142f 
rectum herniates, 521 dysfunctional voiding, neurologically intact 
repair surgery, 572 woman with, 147f 
obesity, 410 EMG activity, 143f 
stenosis, 258 etiology of, 136t 


support, diagrammatic display of, 56f evaluation, 145-147 


ineffective emptying, 135 
multichannel urodynamic study, voiding phase 
of, 146f 
pathophysiology, 135-145 
acontractile bladder, 138-140 
bladder outlet obstruction, 140-143 
constipation, 143-144 
detrusor underactivity, 135-138 
immobility, 144 
neurologic injuries, 144-145 
sphinteric relaxation, failure of, 140 
primary bladder neck obstruction, 142f 
review of treatment, 147 
treatment, 147—150 
detrusor underactivity, 147-148 
sphincteric relaxation failure, 148-149 
urodynamic tracing in, 144f 
Voluntary defecation, 175 
Voluntary squeeze pressure, 156 
Vulva. See External genitalia 
Vulvar vestibulodynia, 330 
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Vulvodynia 
definition, 280-281 
nonsurgical treatment, 291-292 
pathophysiology, 283 
surgical treatment, 296 


W 

Waldeyer sheath, 84 

Weight loss program, 381 

Wexner constipation score, 179 

Wexner incontinence score, 567 

Women’s Health Initiative (WHI), 4 
hormone therapy clinical trial, 233 

World Health Organization (WHO), 216 

Wound infection, risk of, 427 

Wound tensile strength, 428 


Z 

Z-plasty 
labial reduction, 332f 
steps for, 600f 
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